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OEIGINAL AETICLES. 

THE SIGNIFICANCE OF GLYCOSURIA IN GALL-BLADDER AND 

DUCT DISEASES* 

By John A. Lichty, M.Ph., M.D., 

AND . 

John 0. Woods, A.B., M.D., 

PITTSBURGH, PA. 

The relation of pancreatic disease to diabetes mellitus is now 
generally accepted. The experimental observations of von Mehring 
and Miiikowski^ upon dogs, published in 1889, have been confirmed 
clinically. The credit for exploiting this discovery, the foundation 
for the treatment of diabetes mellitus in the human, however, is . 
due largely to the painstaking effort and to the propaganda of 
education, of Allen and JosIin. The idea of glycosuria being due 
also to disturbance of function, of liver, muscle, or kidney, apd 
perhaps other organs and tissues has not been abandoned, but true 
diabetes mellitus is now definitely associated with a lesion in the 
pancreas or with a profound physiological disturbance of function 
of that organ. Glycosuria, not of pancreatic origin, is interpreted\ 
therefore in various ways, as of renal, of neurogenic, of alimentary, 
or of hepatic origin. 

With the present knowledge of the subject, these statements 
may be made with very little, if any qualifications. It now only 
remains to determine what the specific lesion in the pancreas is, 

* Read before the American Gastro-cnterological Association at its Annual Meet- 
ing, April 30, 1923, Atlantic City, N. .7. , 

* Diabetes Mellitus Nach Paukreas-exstirpation, Arch. f. expor. Path. u. Phar- 
makol., 1S90, 26, 371. 
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and what the etiological factors of that lesion may be. When these 
questions are satisfactorily answered the problem of diabetes 
mellitus will be in a way solved. No doubt further univial experi- 
mentation will contribute largely to the solution of this problem, 
but with it must go clinical observation and experimentation as 
well. 

It is for the purpose of furnishing e^^dencc of the probable direct 
relation of disease of the biliary tract to diabetes mellitus that 
this report based upon 25 cases of glycosuria is oflered. 

For the past quarter of a century medical literature furnishes 
abundant evidence of the intimate relation of gall-bladder and 
duct disease to pancreatic disease and inferentially to glycosuria 
and true diabetes mellitus. Lancereaux* in 1899 was probably the 
first to call our attention to this. He was soon followed by Opie'* 
with his brilliant work showing by animal exiierimentation and 
clinical observation that such a relation may and does exist. After 
these follow the publications of many observers, all of wliom up 
to this day recognize at least the coincidence of gall-bladder and 
duct disease Avith pancreatic disease. h'layo-Robson found disease 
of the pancreas in 60 per cent of all cases of stone in the common 
duct, and Osier says in 105 cases of pancreatitis, 45 had gall stone, 
Kahr reports 24 per cent of cases of pancreatic disease in 520 cases 
of gall stone, while the Mayo Clinic already fifteen years ago found 
the pancreas involved in 6 per cent of all cases operated for biliary 
tract disease. Some interpret the mochts operandi of this relation 
in one way, others in another, and con.siderable controversy has 
arisen which it is not the jmrpo.se to enter now. It appears evident 
(1) that under certain anatomical conditions, be they normal, 
anomalous, or pathological, bile may be carried from the common 
duct through the ducts of Wirsung or Santorini and delivered into 
the body of the pancreas (Opie), (2) that the close relation of the 
Ijnnphatics of the- gall-bladder and the head of the pancreas may 
easily explain why one organ may be infected Avhen the other 
carries an infection (Franke) (Sweet, J. E;)-* and (3) that from the 

• present generally accepted theory of so-called focal infection it 
would seem passing stran^ if the pancreas should not be equally 
susceptible to infection from nearby or distant foci of infection. 
The question is, however, of deeper import than that of mere 
physical relation. It is rather more of this nature: Granting that . 
an infected or diseased biliary tract may be responsible for disease 

• of the pancreas, is it to be concluded in a greater or lesser number 
that such relation is responsible for an actual or a potential glyco- 


2 Traite dcs maladies du foie et du pancreas, Paris, Doin, 1899, 

3 The Relation of Cholelithiasis to Disease of the Pancreas and to Fat Necrosis, 
Am. ,Ioun. Mjed. Sci., 1921, 121, 27; Acute Hemorrhagic Pancreatitis, Bull, Johns 


Hopkins Hosp., 1901, 12, 182. _ 

.Alvarenga Prize Essay— The Surgery of the Pancreas, Inter. Chn., 191o, 4, 


293 , 
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suria, and finall}'’ will there eventually" occur a true diabetes mellitus 
as the result of gall-bladder and duct disease? There are reports 
in the literature bearing testimony to the probable relation oi gall- 
bladder and duet disease to diabetes mellitus, basing the opinion 
on the fact that the glycosuria disa;ppeared after the gall-bladder 
symptoms subsided. Hochhaus^ refers to such a case as being the 
first instance of the kind on record.” 

Opie in the preface to the second edition of his work on the pan- 
creas® says, “Many lesions of the pancreas are unaccompanied by 
gly^cosuria, and numerous attempts have been made to define what 
pancreatic lesions are peculiar to diabetes. Accumulating evidence 
obtained by histological studies of the diseased organ has shown 
that diabetes mellitus accompanies those lesions which attack the 
ductless structure discovered by Langerhans and known as the 
“Islands of Langerhans.” This is about the present status of our 
knowledge of the gross pathology of the pancreas in relation to 
diabetes mellitus. In the histopathology .especially of the isles of 
Langerhans, the work of Allen, of Bensley and of others has car- 
ried us farther, and it seems that with the more recent successful 
attempt of Banting in separating the active principle of the isles of 
Langerhans and making it available for therapeutic purposes, there 
has occurred a new epoch in the history of diabetes mellitus, in 
that the treatment of the disease is now based upon conditions 
which have to do directly with the isles of Langerhans. 

Having thus briefly referred to the advances made in the subject 
of diabetes mellitus, especially in relation to the biliary tract and 
pancreas, the collected cases forming the basis of this contribution 
will be discussed for the purpose of stimulating further clinical 
observation and research which may perhaps eventually lead to 
the discovery of the cause or causes of diabetes mellitus. 


TABLE I. 

Whole number of patients observed 23 4^4 

Number of cases of gall-bladder and duct disease 1,474: 

(Of these — verified at operation or autopsy) 431 

Number of cases with sugar in the urine 455 

(Of these— diabetes mellitus) .>• 373 

(Of these — glycosuria) 32 

Number of cases of biliarj’' tract disease with glycosuria ... 25 

Number of cases of biliary tract disease with diabetes mellitus (veri- 
fied) g ' 

Number of cases of biliary tract disease with diabetes mellitus (not 
verified) 

Number of cases of biliary tract disease with only glycosuria (veri- 
fied) •. 4 

Number of cases of biliary tract disease with only glycosuria (not 
verified) g 

Number of cases of biliary tract disease (verified)' and diabetes 
mellitus (cured) 3 

I Cholelithiasis and Glycosuria, Deutsch med. Wchnschr., October, 10, 1907 
Phia Pancreas, its C.ause and Nature, J. B. Lippincott Co., Philadel- 
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It will be seen from this table that the mimber of jjatieiits seen 
by us in whom there was disease of the biliary tract and at the same 
time diabetes mellitus or glycosuria is 25, These were collected 
from a group of histories covering 23,404 patients. Among these 
patients the diagnosis of gall-bladder and duct disease was made 
1474 times. Some 431 of these diagnoses were confirmed by opera- 
tion or autopsy. In the same group of histories the presence of 
sugar in the urine was noted 455 times. Of these 455 patients 
having glycosuria, 373 were diagnosed as cases of true diabetes 
mellitus, and 82 as transient or renal diabetes, so-called. Among 
the 455 patients, 25 had gall-bladder and duct disease, as was stated 
before. An analysis of these cases is as follows; 6 were cases of 
true diabetes mellitus, according to all the known signs and symp- 
toms of that disease, and were proven at operation or autopsy to 
have a diseased biliary tract; 11 more were as truly diabetes mellitus, 
but none of these were operated upon or came to autopsy. Hence, 
the diagnosis of biliary tract disease must be in doubt. However, 
except for this, on account of the history and course of the disease, 
the diagnosis of biliary tract was the only reasonable one. Of the 
6 cases of true diabetes mellitus and verified biliary tract disease, ■ 
3 after operation apparently recovered from their diabetes mellitus, 
as well as from the gall-bladder and duct disease. These deserve 
particular consideration. 

Case Reports. Case L— T. S. H., No. 15,128, aged fifty-eight 
years, a business man, was first seen by one of us (Lichty) April 11, 
1916, when he complained of periodical attacks of epigastric pain 
extending over five years. These attacks were accompanied by 
nausea, vomiting, and chilly sensations with a temperature at one 
time as high as 101° F. He had no gastro-intestinal symptoms of 
consequence between the attacks. Sugar was found in the urine eigh- 
teen months previously on a routine examination; since that time- 
he observed polyuria at various times. The carbohydrates had been 
eliminated from his diet, but sugar was still present. A loss of 30 
pounds in weight was noted in the preceding five years. 

The outstanding points in the physical examination were slight 
icterus of the conjunctiv®, a blood-pressure of 120-90, and an 
occasional ectopic beat. No valvular lesion was noted. 

The laboratory examinations of the blood and gastric contents 
•were normal. The urine was 1028 in specific gravity with 0.41 
per cent glucose in a twenty-four-hour specimen; the blood sugar 
was 0.26 mg. per 100 cc blood. With regulation of the diet the 
patient became sugar-free and the blood sugar 0.23. He was 
operated upon two weeks later, after the blood sugar was lower, by 
Dr. J. J. Buchanan at the Mercy Hospital. 

The operative findings were a chronically infected and thickened 
gall-bladder with a number of stones in the gall-bladder and one 



LICHTY, woods: GLYCOSURIA IN GALL-BLADDER DISEASES .5 

in the common duct. The pancreas presented no gross anatomical 
lesions, Botli the gall-bladder and the common duct were drained. 
Following the operation, no sugar was found in the urine and the 
blood sugar came to the normal on a regular diet. 

This case presented a very severe infection of the gall-bladder 
and biliary tract and the postoperative convalescence was therefore 
quite protracted. A letter from his family physician two months 
later reported that the sugar returned occasionally on a full diet 
until he had thoroughly convalesced. 

All trace of the patient was then lost until April 10, 1921, when 
he returned to the hospital with cough, dyspnea and edenaa of the 
legs and a general cardiac breakdown. Physical findings and 
electrocardiographic tracings at this time established the diagnosis 
of a chronic myocarditis with a marked loss of reserve. Sugar 
had not been present in the urine for three to four years to his 
knowledge and none was found during a stay of two weeks at the 
hospital. The highest blood-sugar finding was 0.11* on a full diet. 
He recovered compensation before leaving the hospital, but died 
six months later, death being due to a recurrence of the cardiae 
decompensation. 

Case II.— B. T. S., No. 22,168, aged forty-nine years, a railroad 
engineer, first consulted us November 11, 1921, when he complained 
of pains over the lower abdomen for a month or more referred 
upward to the chest and back. He spoke of three severe attacks 
of abdominal pain, the first twenty-five years ago following t^qjhoid 
fever, the second fifteen years ago followed by symptoms of diabetes 
mellitus, and the last two weeks before he came to our observation. 
These attacks persisted for one to two days, -were accompanied 
by nausea and vomiting and required hypodermics of morphine 
for relief. No jaundice had been observed. Sugar had been present 
in the urine periodically for fifteen years; at times polydipsia and 
polyuria were present. During the above period of fifteen years 
he had progressively lost about 35 to 40 pounds in weight. * The 
physical examination showed nothing of note other than slight ten- 
derness in the right upper abdomen. 

The twenty-four-hour specimen of urine was 3500 cc in volume, 
specific gravity 1015, and a slight trace of sugar. The gastric 
analysis and blood count were normal.' The blood sugar was 0.20. 
The patient was given a diet eliminating the starches. Two wrecks 
later the attacks of pain were still present and a trace of sugar was 
still present in the urine. Hospital treatment was adwsed. 

A roentgen-ray of the gastro-intestinal tract was negative; except- 
for a defective filling of the right side of the duodenal cap. The 
Lyon test showed “A” and “C” biles present, but no “B” bile. 
Because of the history and the rather definite train of symptoms, a 

Blood-sugar findings are expressed as percentages. 
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diagnosis of gall stones with diabetes inellitus was made, and oper- 
ation advised. 

At the operation, by Dr. 0. C. Gaub, at the Columbia Hospital, 
the gall-bladder was found to be thick, contracted, and filled with 
stones; the pancreas showed no demonstrable pathology. A chole- 
cystectomy and appendectomy were done. 

Five days after operation 1 per cent sugar was found in the urine 
and the blood sugar was 0.22. The sugar remained in the urine for 
about a week .and then disappeared with restriction of the carbo- 
hydrates in the diet. On discharge from the hospital one month 
after operation the blood sugar was 0.1.3 and the urine showed no 
sugar. 

The patient was seen from time to time up to November 2, 1922. 
During, that period, he felt entirely well and was eating a general 
diet. The urine was examined on his various visits to the office 
and never showed any sugar. The blood sugar was taken on all 
occasions and varied from 0.14 to 0.17 on a general diet.' (May 31, 
1923, the urine was sugar-free and the blood sugar was 0.12 on a 
general diet.) 


Case III.— 0. A. W., No. .23,245, aged forty-seven years, a 
shop foreman, was seen by us November 4, 1922, when he com- 
plained of a dull aching in the epigastrium for the previous five 
months. This aching occurred about two to three hours after 
meals and was usually localized in the epigastrium.- It was relieved 
by eating and also by a glass of milk or soda, but was worse after 
acid foods. One year ago he had a severe attack of epigastric pain 
with nausea, for which he was given a hj^jodermic of morphine 
and was relieved in about an hour. No jaundice had been observed. 

For four to five months before coming to the office his strength 
had not been normal and during that period he had also lost 20 
pounds in weight. His family physician had recently found sugar 
in the urine on several occasions. The physical examination was 
negative except for slight tenderness in the epigastrium. 

The urine examination show-ed a slight trace of sugar with the 
blood sugar 0.13 mg. per 100 cc blood, and the gastric analysis was 
free HCl 76, combined 20, total 96, with no blood. The blood 
count was normal and the Wassermann negative. The roentgeno- 
gram of the gastro-intestinal tract showed the stomach normal in 
size, shape, position, and motility, but the outline of the duodenal 
cap on the right was irregular, possibly due to adhesions. With 
the Lyon test “A” and “C” biles were present, but no “B” bile. 
Over a period of about ten days traces of sugar were seen in about 
half the daily twenty-four-hour collections. With the glucose-toler- 
ance test the fasting blood sugar was 0.13; the blood sugar at forty- 
five minutes 0.20, and at tAvo hours 0.30; sugar Avas found in both 
urinary specimens at the forty-five minute period and again in two 
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hours. A diagnosis of chronic cholecystitis with secondary glyco- 
suria was made at this time and operation advised. 

A laparotomy, done by Dr. Joliii W. Dixon, at the Columbia 
Hospital on November 18, 1922, disclosed a greatly distended gall- 
bladder filled with stones and surrounded by dense adliesions from 
the duodenum and stomach to the liver; the pancreas showed no 
definite pathology. A cholecystectomy was performed. 

Following operation twenty-four-hour specimens of urine were 
taken daily and again sugar was found in about one-half the speci- 
mens, usually in small amounts; the blood sugar was taken every 
four days during that period and varied from 0.17 to 0.20. On dis- 
charge from the hospital on December 9, 1922, the blood sugar 
was 0.18 and the urine had been free from sugar for two days. A 
restricted diet list was prescribed and the patient advised to report 
later for further directions and regulation of the diet. • 

Since that time he has been seen at intervals of two to four weeks, 
the last consultation being on April 10, 1923. During that period 
the blood sugar has varied from 0.09 to 0.13 on various examinations 
and sugar has never been found in the urine. He now takes a 
general diet and is free from epigastric discomfort of any kind. 

These 3 cases were apparently cured of their diabetes mellitus 
as a result of an operation upon the biliary tract. The number is 
small compared with the number of cases seen having both condi- 
tions. It might be added that the remaining patients with true 
diabetes, 11 in all, seemed more amenable to dietetic treatment 
than the average case.. Also the remaining 11 cases of glycosuria 
only were easily cleared of their sugar, in fact in some of them it 
had appeared only once or twice (as seen in Table II). 

In an analysis of these cases it is obviously imwise to draw any 
definite conclusions. Insofar as the incidence of the two conditions 
in the same patient is concerned, it could be accounted for entirely 
from the standpoint of coincidence. In fact, the chance, according 
to Prof. Raymond Pearl, of the Department of Biometry and Vital 
Statistics of the School of Hygiene and Public Health, Johns 
Hopkins, of the coincidence alone is higher than that of 25 cases of 
diabetes mellitus among 14,747 cases of gall-bladder and duct dis- 
ease. We were favored vdth an opinion from Prof. Pearl which is 
as follows: “On the basis of your experience, the probability that 
one of your patients will have gall-bladder and duct disease is 
.062820. The probability that one of your patients will have gtyco- 
suria is .019349. The probability that one of your patients will 
have oy chance alone both of these conditions together in the same 
mdmdual is .001216, which means that, on the basis of a total 
experience of 23,464, it would be expected that 28.5 individuals 
would purely as a result of chance have both of these conditions 
associated togetlier in the same individual. Actually, you found 
2o individuals who had both gall-bladder disease and glycosuria. 
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From this I conclude tliat you liavc no basis for asserting that in 
\mur experience the association of these two diseases is either more 
or less frequent than would be expected from a chance association. 

“ Now to consider the association of diabetes . mellitus Avith 
gall-bladder disease, the case is as follows: The probability of 
gall-bladder disease is as before .062820. The probability of dia- 
betes mellitus in jmur experience is .015854. The probability of gall- 
bladder disease and diabetes mellitus in the same patient on the 
basis of chance alone is .000996, which means that there would be 
expected, on an expeiience of 23,464, 23.7 patients in which these 
two conditions were associated together purely as a result of chance. 
Actualljq the number you found was 14. This indicates that this 
combination of diabetes mellitus and gall-bladder diseases occurs 
only a little more than one-half as frequently as would be expected 
from chance alone. This difference between observed and expected 
is to be regarded, I tliink, as quite probably significant.” 

Therefore if the object of our thesis were onby to furnish evidence 
to the proposition that disease of the biliary tract is a cause of 
diabetes mellitus, we would be compelled to conclude, according 
to our statistics, that the case is not proven. According to our 
e.xperience and thinking however, as stated before, the problem 
is deeper than this and cannot be entirely solved on the basis of 
statistics. 

One of us (Lichty) recalls a patient some fifteen years ago who, 
while convalescing from typhoid fever, was suddenly seized with 
severe pain in the right upper quadrant. The temperature, which 
had been normal for a time, now ran a course like that of a relapse. 
The patient became jaundiced and in a few Aveeks developed a 
regular Charcot’s intermittent fever. There was finally a dull, 
hea\^^ pain in the left lumbar region with a fluctuating swelling 
to the outer edge of the left lumbar muscle. This swelling was 
incised and, besides a free flow of pus, pancreatic tissue was recovered 
from the pus cavity which appeared to be retroperitoneal. The 
patient presented at no time any evidence of pancreatic insuffi- 
ciencj^, excepting rapid emaciation and profound Aveakness. At no 
time was any sugar found in the urine. At the autopsy the entire 
biliary tract was distended AA'ith pus, and the pancreas AA'as almost 
entirely destroyed. What aa'bs left of the tail of the pancreas lay 
in the Avound of the operation. EAudently the pancreas may carry 
the most extensiA^e infection and destructiA^e pathology and yet 
maintain its function, especially that part of its function related 
to carbohydrate metabolism. This is,, of course, not a new idea. 
It is also well knoAvn that the proportion of isles of Langerhans to 
external secreting tissue increases in a A^ery definite ratio toAvard 
the tail of the pancreas. Hence, extensiA^e lesions may occur 
at the head of the pancreas, for example, in the so-called “acute 
angle” of acute infection AAUthout disturbing carbohydrate metab- 



TABLE II. — CASES OF BILIARY TRACT DISEASE ASSOCIATED WITH 
GLYCOSURIA.— DIABETIC SYMPTOMS. , 
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.... 

D 

o 

o 

o 

o 

Tr. 

1. 

10 

14,185 

M. 0. 

47 

M. 

Lab.3 

.... 

O 

o 

+ 

+ 

o 

1 Tr. 

1 

11 

23,618 

R. L. S. 

30 

M. 

Phy. 

3 yrs. ' 

O 

+ 

1 o 

o 

i O 

Tr. 

0.17 

12 ' 

6,931 

J. S. 

62 

F. 

H. W. 

3 yrs. 

O 

o 

o 

o 

+ 

1.3 

0.24 

13 

8,432 

R. T. R. 

40 

P. 

H. W. 

1 yr- 

O 1 

o 

+ 1 

+ 

o 

6.0 , 

0.4 

14 

6,800 

W. S. B. 

58 

F. 

H. W. 

2 yrs. 

O 

o 

o 

- O 

+ 

1.5 


15 

23,316 

A. H. 

60 

F. 

H. W. 

10 yrs. 

+ , 

+ 

+ 1 

+ j 

o 

1.0 , 

0.22 

16 

21,167 

H. C. C. 

50 

P. 

H. W. 

2 yrs. 

+ ' 

+ 

+ ' 

+ ’ 

+ 

1.6 ’ 

0.16 

17 

20,684 

C. A. S. 

34 

F. 

H. W. 

6 mos. 

+ 

+ 

o 

o 

o 

1.5 


18 

15,051 

A. D. 

46 

F. 

H. W. 

2 wks. 

o 

o 

o 

+ 

-o 

1.5 

0.14 

19 

19,476 

E. S. 

67 

P. 

H. W. 

2 yrs. 

+ 

+ 

+ 

+ 

+ 

0.1 

0.21 

20 

20,297 

M. K. 

62 

F. 

H. W. 

2 j^rs. 

+ 

+ 

+ 

+ 

o 

1.0 

0.18 

21 

23,181 

K. B. C. 

50 

F. 

H. W. 

4 mos. 

o 

o 

o 

o 

o 

Tr. 

0.16 

22 

18,913 

J. F. S. 

55 

M. 

Lab. 

6 mos. 

o 

o 

o 

+ 

o 

Tr. 


23 

23,477 

J. J. H. 

42 

F. 

H. W. 

1 mo. 

o 

0 

o 

o 

o 

Tr. 

0.11 

24 

15,178 

H. Z. 

51 

F. 

H. W. 

1 wk. 

o 

o 

o 

o 

o 

Tr. 


25 

23,478 

J. S. 

70 

M. 

Lab. 

2 mos. 

o 

o 

o 

o 

o 

Tr. 



' B. M. — Business man. ® H. W. — Housewife. ® Lab. — Laborer. 


TABLE II. — Continued. — gall-bladder symptoms. 



Duration. 

Attacks. 

Pain. 

Nausea. j 

Vomiting. 

Jaundice. 

Fever. 

w 

CO 

cy 

a 

JU 

a 

CJ 

Blood- 
. pressure. 

■ 

Treatment. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

10 

17 

IS 

19 

20 
21 
22 

23 

24 

25 

25 yrs. 

1 yr. 

5 yrs. 

5 yrs. 
14 yrs. 

7 3TS. 

6 mos. 

8 yrs. 

3 yrs. 

5 mos. 

6 mos. 
6 mos. 
6 yrs. 

5 yrs. 

1 yr. 

6 yrs. 

2 JTS. 

2 yrs. 

2 yrs. 

2 J'TS. 

2 JTS. 

9 yrs. 

4 JTS. 

- 1 wk. 

2 mos. 

3 

1 

Many 

3 

Many 

1 

7 

Many 

Many 

0 

0 

2 

4 

Many 

0 

. 2 

Many 
. 2 

0 

0 

4 

Many 
• 0 

0 

2 

Epig. 
Epig. 
G. B.‘ 
G. B. 
G. B. 
Epig. 
Epig. 
G. B. 
G. B. 
Epig. 
0 

G. B. 
G. B. 
G. B. 
0 

G. B. 
Epig. 
G. B. 
Epig. 
Epig. 
Epig. 
Epig. 
Epig. 
0 

Epig. 

O 

+ 

+ 

o 

+ 

+ 

+ 

+ 

! O 
+ 
+ 

+ 

+ 

4* 
O 
4~ 
4- 
4“ 
+ 
4- 
‘ 4- 

o 

o 

+ 

o 

+ 

+ 

4- 

+ 

+ 

O 

O 

O 

o 
o 
+ 
+ ‘ 
o 
o 
o 
+ 
+ 
+ 
o 
o 
o 

O 

O 

4“ 

o 

o 

4- 

o 

o 

+ 

4* 

! 4- 
+ 
o 
O 
o 
o ! 
o 
+ 
o 
o 
o 
o 
+ 
+ 
o 

O 

O 

+ 

O 

o 

+ 

+ 

+ 

+ 

o 

+ 

o 

o 

o 

o 

o 

o 

o 

o 

o 

+ 

o 

o 

o 

o 

Epig. _ 
Epig. 

0 

0 

G. B. 

G. B. 

G. B. 

G. B. 

G. B. 
Epig. 
Appdx. 
G. B. • 

G. B. 

G. B. 

G. B. 

G. B. 

0 

G. B. 

G. B. 

G. B. 

G. B. 

G. B. 

G. B. 

G. B. 

G. B. 

120-75 

156-94 

170-100 

172-85 

160-90 

210-70 

132-80 

140-80 

160-80 

120r-84 

120-80 

195-130 

160-80 

220-110 

214-116 

140-90 

150-90 

140-90 

145-80 

150-90 

144-74 

160-105 

120-80 

208-130 

220-120 

F. C. T.2 
20-16-36 
76-20-96 
12- >6-28 

30-10-40 

1 37-17-68 
28-14-56 
46-22-84 
Achylia 
20-20-40 

14r-30-58 . 

i 

36-30-72 
32-14-52 ' 

1 

10-20-35 

Achylia 

82-10-96 

40-20-68 

30-20-50 

Op. 

Op. 

Op. 

Pre. Op. 
Pre. Op. 
Pre. Op. 
Pre. Op. 
Pre. Op. 

0 

Op. 

Med. 

Med. 

Med. 

Med. 

0 

Med. 

Med. 

Med. 

Med. 

Med. 

Med. 

Med. 

Med. 

Med. 

Med. 

G.E. -Gall-bladder. =F.-FreeHGI: C.-Combined; T.- 

Total. 
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olisin ill tlie least. Tlic relation of the lyinphaties, as shown by 
Franke, as well as the anatoinieal relation of the ducts, as desci-ibcd 
by S^ eet in his Alvarenjia Prijic Essay, shows plainly how the isles 
of Langerhans are fairly protected from invasion frqin the biliary 
tract. With the present tendencA’^ to the liberal interpretation of 
the effects of focal infection, and with the renewal of interest in 
diabetes mellitus, other foci of infection besides the gall-bladder 
and ducts have received consideration. In such cases the route 
of invasion is very likely that of the blood stream Avhich may of 
course also be the route as well of the lymphatics Avlien the biliary 
tract is the focus of infection. In our own experience that of the 
tonsils is noteworthy. We have not collected our statistics bearing 
on this phase recently, but we do not recall any such striking results 
from tonsillectomies as avc have from cholccystostomics or chole- 
cystectomies. We can only say that patients having diabetes 
mellitus and diseased tonsils do better after a tonsillectomy. 

The indications for surgery in gall-bladder and duct diseases 
per sc are fairly well defined. It is our opinion, however, based 
upon a limited experience that (1) on account of the jiossibility of 
gall-bladder and duct disease being later complicated by diabetes 
mellitus, and on account of the conceded increased danger of operation 
after such a complication has occurred, there is an added indication 
for prompt surgery in all biliary tract disease; (2) on account of the' 
apparent cure of diabetes mellitus (a heretofore supposedly incurable 
disease) as found in our own limited experience, we believe a certain 
operative risk is justifiable in cases of diabetes mellitus giving 
reasonable evidence of gall-bladder and duct disease; and (3) the 
urine and the blood should receive a more careful and purposeful, 
study in all cases of suspected gall-bladder and duct disease. 


THE SPLEEN AND DIGESTION. STUDY IV. THE SPLEEN AND 
BILIARY SECRETION; THE REACTION IN BILE-PIGMENT 
SECRETION FOLLOWING SPLENECTOMY. 

By William DeP. Inlow, M.D., 

FELIiOW IN SUHGERy, DIVISION OF EXPERIMENTAI, SURGEnY AND FATIIOLOGV, THE 
MAY'O FOUNDATION, ROCHESTER, MINNESOTA. 


The concept that the spleen influences the amount of bile pig- 
ment .secreted by the liver is one that has received common credence. 
However, the amount of experimental work on the problem of an 
interrelationship between the spleen and the secretion of bile has 
been less than that carried out with regard to the relation of the 
spleen to gastric and pancreatic secretions. The present study was 
originally undertaken from the viewpoint of the effect of splenec- 
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tomy on the secretion of bile as a digestive fluid j however, the chief 
significance of the results is in the data offered with regard to the 
secretion of bile pigment. Data are also presented to show the 
effects of various types of diet on the secretion of bile, before and 
after splenectomy. 

Review of the Literature. From the time of Galen, a functional 
relationship between the spleen and the liver has been postulated. 
According to Gray, early in -the eighteenth century, Lieutaud 
definitely assigned to the spleen a functional influence on the secre- 
tion of bile, proposing that ^Hhe blood by its retardation in the 
spleen, will be rendered thicker, and consequently more fit for the 
secretion of the bile; and that when the stomach is full, it will be 
pushed toward the liver, which receives more blood during diges- 
tion, and separates, consequently, more bile.” To quote Graj'' 
further; “The immortal Cuvier attempted to elucidate the func- 
tion of the spleen by the aid of comparative anatomy, he being the 
first author who treated to any extent of the structure of this organ' 
in animals. He indirectly states the spleen to have two functions. 
Thus, the spleen has on the one hand some immediate relation with 
the secretion of the bile, and on the other, some indirect relation 
with that of the digestive juices, or of the commencement of the 
intestinal canal. These functions he deduced more particularly 
from consideration of the arrangement of the vessels of the organ. 
In the oviparous vertebrates he observes that the arteries of the 
spleen being derived from those which supply the stomach, or com- 
mencement of the intestinal canal, there result certain relations in 
the distribution of blood to these different viscera, probably of 
great importance with reference to the function of the spleen; so 
that the easier the access of the blood to the spleen, the more diffi- 
cult it is to the arteries immediately in relation with it; consequently 
the more blood will the spleen turn to its own purposes, and the 
less abundant will be the gastric juice; while, on the other hand, 
these conditions will be reversed, when the access of' the blood to 
the stomach is easier, and that to the spleen more diflBcult. It was 
from these facts that he deduced one of the functions of this organ 
to be that of having some indirect relation with the secretion of the 
gastric juices, whilst the fact of the splenic vein forming in many 
animals the most important branch of the vena portse, led him to 
believe that it had some immediate relation with the secretion of 
the bile.” 

Ponfick, in 1883, considered that the spleen disintegrated erythro- 
cytes, and suggested that bile pigment was derived from hemoglobin 
set free^ in this organ and carried to the liver through the portal 
circulation. This theory was supported by Pugliese and Luzzatti 
in a study of the effect of hemoljtic poisons on splenectomized 
animals. Pugliese, in 1899, investigated the effect of splenectomy 
on the secretion of bile in two dogs with biliary fistulas. He found 



12 


lNLO-\\' : THE SPLEEN AND DIGESTION 


that the quantity, density, dry residue, and alcoholic extract of the 
bile were not modified by removal of the spleen ; however, the amount 
of bile pigment secreted was diminished more than one-half. In a 
further communication he confirmed these researches, and reported 
that the amount of ash for each 100 cc of bile, and the amount of 
sulphur (that is, bile acid) remained unchanged by .splenectomy. 
He concluded, therefore, that splenectomized dogs secrete bile 
less rich in biliary pigment, but with normal content of bile acid. 
In a later investigation (1913), he found a moderate increase in the 
amount of bile secreted after splenectomy with a considerable 
reduction in the amount of iron content. (The average iron content 
for each 100 cc fell from 2.2.5 mg. to 1.63 mg.). 

Likewise, Charrin and Moussu made fistulie into the fundus of 
the gall-bladder in dogs, and studied the effect of splenectomy. 
They found that three or four days after the removal of the spleen, 
the bile became more dilute and partially decolorized, and that it 
contained relatively less organic material (pigments, bile salts, 
pseudomucin, cholesterol, lecithin, neutral fats, soaps, urea). 
Thej' concluded that the spleen exercises on the liver an undeniable 
action which, aside from hematopoietic, antitoxic considerations, 
consists essentially of a biligenic function. Their results differed 
from those of Pugliese merely in the obtaining of a diminution in 
the dry extract of bile after splenectomy. 

Paulesco, in 1906, criticised the methods previouslj" used. Pie 
maintained that the bile secured from a fistula of the gall-bladder 
is not normal, and not of constant composition, that the amounts 
of pigments and of salts are less than when bile is not excluded from 
the intestine, and the digestive process is disturbed. He carried on 
three series of ex-periments : Analyses of bile from the gall-bladder 
of normal dogs; similar analyses of bile from dogs whose spleens had 
beenremoA^ed seventeen to one hundred and fifty-eight days before; 
and examination of the bile from 3 dogs before and after splenec- 
tomy', the bile having been collected by puncturing the gall-bladder. 
His conclusions were: (1) that the vesicular bile of splenectomized 
dogs does not differ notably from that of normal dogs with their 
spleens intact; and (2) that there is no marked or constant differ- 
ence between the composition of the bile before and after splenec- 
tomy; therefore, there is no manifest relation between the function- 
ing of the spleen and the secretion of bile by the liver. 

Pearce says, “In regard to the decreased tendency to hemoglo- 
binuria and jaundice after the administration of hemolytic agents 
(in splenectomized animals), we offer experimental evidence to 
indicate that (1) absence of the spleen does not prevent the secre- 
tion of bile; (2) the spleen does not influence the transformation 
of free hemoglobin into bile pigment; and (3) that fresh splenic 
extracts have no demonstrable action in vitro.” 

Goto, in 19J7, found in 4 dogs with anastomoses between the 
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bile duct and the right ureter, an output of bile pigment in the urine 
under normal conditions, varying between 0.0618 and 0.0678 gm. 
dailyi There was definite evidence of a decrease in the elimination 
of bile pigment after splenectomy, and also when a hemolj tic agent 
was administered. These observations appeared to show that the 
absence of the spleen definitely influences the formation of bile 

pigment. _ _ _ . 

The most recent and extensive studies of bile pigment metabolism 
are those of Whipple and Hooper. They draw many important 
conclusions with regard to the relation of the spleen to biliary 
secretion. The following is quoted from the summaries of various 
communications. “Splenectomy causes many interesting reactions 
in bile-fistula dogs, but it does not influence the output of bile pig- 
ments under normal conditions. . . . Splenectomy has no 

effect on the secretion- of bile pigments in dogs ingesting blood or 
bile. . . . The Eck-fistula liver secretes much less bile pigment 

than the normal liver. . . . Splenectomy added to the com- 

bined bile and Eck fistula does not essentially modify the result. 

. . . Splenectomy added to a simple bile fistula modifies in no 

way the secretion of bile pigments in the bile. A large number of 
experiments control this statement. Hemoglobin injected intra- 
venously gives no constant increase in the output of pigments in 
the bile. Splenectomy does not modify this reaction. . . . 

Dogs with bile fistulas, anemia, and an added splenectomy may 
show some remarkable deviations from the control experiments. 
Experimental anemia in these bile-fistula-splenectomy dogs may 
give a very remarkable reaction; periods of spontaneous icterus, 
blood destruction and high bile pigment output may alternate with 
periods of regeneration and low bile pigment output without any 
demonstrable cause. An interaction of the liver and spleen in the 
construction, as well as in the destruction of the hemoglobin and 
red-cell stroma may be indicated by these experiments. Regenera- 
tion of red cells with consequent recovery from the experimental 
anemia is very greatly prolonged, and may occupy months in the 
splenectomy experiments as compared with weeks in the simple 
bile-fistula experiments without splenectomy. The color index may 
remain uniformly high during this long period of blood regeneration 
in the splenectomy experiments. The output of bile pigments may 
average considerably above normal, and we may suspect an over- 
production of blood and bile pigments with perhaps a deficiency 
of red-corpuscle stroma.” Thus it is seen that the results and con- 
. elusions of various investigators in this field vary greatly. 

Experimental Methods. Observations were made on 4 dogs, 
weighing, on the average, about 8 kg., with permanent biliary 
fistulse. These fistulse were made according to the technic described 
by Mann, except that at the first stage of the procedure, the gall- 
bladder was removed. This technic consists essentially of the trans- 
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plantation of the duodenum under the skin at a primary operation 
(done under ether anesthesia and employing sterile technic), and 
the severance of the common bile duct with its transference to the 
outside at, n second operation a few weeks later, thus establishing a 
permanent fistula into the common bile duct. 

The animals, between observations, were kept in cages and not 
exercised, and were given mixed food consisting of raw meat, lard, 
milk and bread. They were permitted to eat as much of this mixture 
as they desired. \Yater was given freely up to five hours before the 
beginnlirg of 'each period of collection, and then Avithheld. Three 
tj'pes of procedure were carried on: (1) The bile was collected 
after the animal had fasted for eighteen hours; (2) after withdrawal 
of food for five hours, the animal was fed on various types of food- 
stuffs (raw, lean meat, lard, sWgar and milk) in equivalent caloric 
values for each kilogram of bbdj' weight (on the average a secretory 
meal of 2S0 calories for an S kg. dog was given, an ordinary caloric 
intake sufficient for one day) two hours before the beginning of the 
collection; and (8) after withdrawal of food for five hours, the 
animal was given secretory meals of the foodstuffs mentioned two 
hours after the beginning of the collection of bile. 

The bile was collected by introducing a rubber catheter into the 
'common bile duct. After a preliminary drainage of fifteen minutes, 
the amounts of bile secreted were measured at interv^als of two 
hours. Periods of six hours were used for the collection of bile, as 
employed by Whipple and Hooper (for comparison of this six-hour 
period with twenty-four hour periods see Wisner and ^^^^ipple). 

Determinations of bile pigment content Avere made colorimetri- 
cally after the method of ^Wiipple and Hooper. A Hellige colori- 
meter was used, and the standard Avedge of copper sulphate Avas 
graduated into milligrams of bilirubin by comparison Avith different 
dilutions of pure bilirubin (Pfanstiehl). The taurocholic acid of 
the dog’s bile was analyzed by the method of Foster (hydrolysis of 
taurocholic and taurocholeic acids by sodium hydroxid into taurin 
and cholic and choleic acids, and quantitatKm determination of the 
ammonia giA'cn off by the taurin in the Van Slyke amino-nitrogen 
apparatus). SeA'eral specimens of bile Avere tested for cholesterol, 
but none was found. 

Blood counts Ave're made at AA'eekly intervals, usually about tA\'o 
hours after the giving of food, and hence during the period of diges- 
tion, except in instances of fasting. The hemoglobin Avas deter- 
mined by the Dare hemoglobinometer. A record of the body AA^eight 
also AA’as kept. 

After the establishment of a norm for the amount of secretion, 
and content of pigment and bile acid, splenectomy AA’^as performed 
on 3 dogs and the subsequent effect on biliary secretion noted. All 
operative procedures were conducted under ether anesthesia AA'ith 
the employment of sterile technic. 
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^Experimental Data. Protocols.* Dog E237 . - A male mongrel m 
good condition, weighing 12..3 kg. January 2G, 1921, the duodenum 
was transplanted under the skin and the gall-bladder remove . 
April 14, a permanent biliary fistula was established. The animal 
did well until May 9, when marked anorexia rapidly appeared and 
it lost weight. Death occurred May 16. At necropsy the common 
bile duct was found dilated to four times normal size. Death was 
probably due to the loss of bile. 


TABLE I. —DETERMINATIONS OF NORMAL BILIARY SECRETION OF 
DOG E237. FASTED EIGHTEEN HOURS, THEN FED 50 GM. OF LARD 
■ TWO HOURS AFTER BEGINNING THE EXPERIMENT, 


1921. 

Seeretion, cc. 

Bile pigment, mg. 

Blood count. 

wt. 

First two hours. 

Second two hours. 

c - 

Third two hours. 

Total. 

First two hours. 

Last four hours. 

Total. 

Each kilogram for 
each six hours. 

Hemoglobin, 
per cent. 

Erythrocytes 

(millions). 

Leukocytes 

(thousands). 

Kilograms. 

April 27 

15.7 

12.4 

10.5 

38.6 

10.2 

16.0 

20. 2 




. . 

10.0 

30 

17.2 

16.1 

17.3 

49.6 

0.9 

13.8 

20.7 




, , 

10.3 

May 4 

18.4 

18.3 

17.0 

'53.7 

9.6 

22.9 

32.5 

.. 


6 '.05 


9.7 

7 

8.1 

23.2 

16.3 

47.6 

0.9 

31.0 

38.5 

, , 

83 

20.7 

9.8 

Average 

• • 


" 

47.4 



, 29.5 
> 

2.96 




9.95 


Dog E236.~A male mongrel in good condition, weighing 11.1 kg. 
April 6,' 1921, the duodenum was transplanted ivithout removal of 
the gall-bladder. The wound became infected, but healed. May 18, 
the gall-bladder was removed and a fistula of the common bile duct 
established. June 8, splenectomy was performed. A slight peri- 
splenitis was present. The animal remained in good condition until 
October 5 , when in the course of another experimental inquiry, 
sudden death occurred after the injection intravenously of 20 cc of 
the animals own laked blood. At necropsy the liver was found in 
good condition. The common bile duct was dilated. 

Dog. E335.— A male terrior in good condition, weighing 8.7 kg. 
Pebruary 25, 1921, the duodenum was transplanted and the gallr 
bladder removed. April 14 , a biliary fistula was established, and 
May^ 25, the spleen was removed. The animal remained in good 
condition for several months. Death occurred October 5, appar- 
ently from loss of biliary secretion.' At necropsy no marked find- 
ings were present. The biliary tract was somewhat dilated. The 
liver appeared normal. 

_ * It should bo emphasized that udth the exception of Dog E 237 all animals were 
in excellent condition during the period of time the data in tliis study were obtained 
ana tor many weeks after the completion of these observ'ations. 
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Dog EIGS.—A male mongrel, weighing 10.7 kg. December 28, 
1920, the duodenum Avas transplanted, and the gall-bladder removed. 
February 23, 1921, a biliary fistula was established, and March 23, 
the spleen was removed. After finishing this series of experiments, 
the animal A\ms used from August 20 to September 7, for the study 
of bile pressure. Later laked blood was injected. This made the 
animal acutely ill, but he recovered. Death occurred suddenly 
October 14. At necropsy no cause for death could be found, except 
the presence of the long continued biliai\y fistula. There was marked 
emaciation. Grossly, the liver appeared normal. 


Chart 1. E236 



Review and Discussion of Experimental Data. From the experi- 
mental data presented, it seems that certain general conclusions 
can be drawn, both with regard to the normal secretion of bile, and 
the effect of splenectomy; however, there are certain phenomena 
Avhich, because of the irregularity of their appearance, do not permit 
definite deductions. 

The Amount of Biliary Secretion. The amount of bile 
secreted normally for each unit of time in any one animal was 
fairly uniform. The uniformity was most marked in the tivo-hour 
periods taken on any one day. The fluctuations were greater ivhen 
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the findings of difi'crent days were coinjiared. The dificrences due 
to diet were not striking, but were definite, d'iie smallest amount 
of secretion was noted in the fasting animal. When milk, lard, 


Chart 2. Uog £335 



and sugar and water were given, the amount of secretion was only 
slightly increased ; when meat was given .the increase was quite 
marked. Such increase was most evident when the animal was fed 
two hours after beginning the collection, in which case it was noted 
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that the amount of secretion for the next two periods of two hours 
was doubled. The amount of bile secreted may vary greatly in 
different dogs. Much less was obtained in my experiments than was 
obtained by Whipple and Hooper during a similar six-hour period. 

After splenectomy, there were certain very definite changes in 
the amount of biliary secretion. In the fasting animal, the amount 
was slightly increased during the first few days; later it fell some- 
what below normal. With the giving of food, the amount of 
secretion was increased about one-fourth above its presplenectomy 
value; this was most constant in the case of meat feeding. The 
fluctuations in the amount of secretion from day to day were greater 
after splenectomy, than before, probably because of circulatory 
changes in the branches of the celiac axis, and in the portal system, 
incident to the ligation of the splenic artery and vein. The theory 
of the regulatory influence of the spleen in this circulatory system 
is supported by these findings. 

The Bile Acid. The amount of bile acid fluctuated greatly 
from day to day. The amount secreted seemed least during fasting, 
and greatest after meals of lard, and of meat, but these reaction's 
were not constant. The output of bile acid varied to some extent 
with the amount of bile secreted; a profuse secretion of bile was 
accompanied by a high total content of bile acid, and vice versa. 
There seemed to be no relation between the output of bile pigment 
and that of bile acid. The amounts of taurocholic acid obtained 
were less than those reported by Foster, and Hooper and Whipple, 
and the fluctuations greater. Removal of the spleen did not cause 
any definite and constant changes in the output of bile acid. 

The Blood. The hemoglobin determinations and the erj^thro- 
cj^te counts showed the typical postsplenectomy Teaction of anemia, 
as described by Pearce and collaborators.’^^ The percentage of 
hemoglobin was increased on the third day after the operation, 
and removal of the spleen; it then decreased below normal, reached 
its lowest point two or three weeks after splenectomy, and then 
gradually returned to normal. Subsequent fluctuations occurred, 
but they were not marked. The erj^hrocyte count reacted simi- 
larly, except that the drop was less acute; for example, in Chart 3, 
the lowest count was made five weeks after the removal of the 
spleen, and later recovered. 

The Secretion of Bile Pigment. The output of bile pigment 
was remarkably uniform. The values for each two-hoiu- period on 
the same day varied but little; the differences from day to day were 
greater. There seemed to be a definite relationship between the 
amount of bile secreted and its unit concentration in bile pigment 
(figures not included in tables), so that a profuse secretion had a 
low concentration of pigment and vice versa; by this mechanism the 
total amount of pigment secreted remained about uniform. The 
output of bile pigment in these experiments was approximately 
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3 iDg. for each kilogram of body weight for six hours (except in the 
case of Dog E168, when the value was about 5 ing.). These values 
are somewhat higher than those given by Whipple and Hooper 
(1 mg. for each pound for each six hours). Definite conclusions 
with regard to the normal variations in the amount of secretion of 
bile pigment on different diets do not seem warranted from these 
experiments. The variations were probably due to other factors, 
which will be discussed. This is especially evident in the graphs 
which seem to indicate that the amount of bile pigment secreted is 
largely independent of the food intake. A marked increase in the 
output of bile pigment after feeding earbohydrates, as reported by 
Hooper and Whipple, was not found. 

After splenectomy, the average output of bile pigment remained 
practically unchanged, as shown in the three dogs that were splenec- 
tomized. However, the detailed findings, best shown in the graphs, 
are suggestive. In the two instances in which determinations were 
taken three days after splenectomy, a marked increase in output of 
bile pigment occurred the first few days after removal of .the spleen. 
A possible explanation of this, of course, is that it may be due to the 
absorption of the hemoglobin liberated into the tissues by the 
operative procedure. To prove this it will be necessary as a control, 
to operate without removing the spleen. Yet in the instance of Dog 
E335 (Chart 2) the increased output of bile pigment was so marked 
that this factor seemed insufficient to explain the . phenomenon 
completely; furthermore, the fact that the percentage of hemoglobin 
presented a similar and coincident increase is noteworthy. 

After this preliminary increase, following operation and removal 
of the spleen, the output of bile pigment sank below normal, only 
to rise again. This reaction can be seen in all three charts, but is 
best studied in Chart 3, in wdiich determinations are presented for 
almost three months after splenectomy. The decrease in output of 
pigment reached its lowest point in the different experiments from 
the^ tenth to the twenty-fifth day after splenectomy. After this 
period the curve representing pigment secretion swung above 
normal (Chart 3). However, it did not remain so, but a strange 
fluctuation continued, which was cyclic. It may be noted that the 
intervals between the points representing the greatest pigment 
output, and also between those representing the least output, 
correspond approximately to periods of one month; further minor 
variations of less extent seemed to occur between these more marked 
periods. A suggestion of this cyelic variation in output of bile 
pigment may also be seen in -Chart 2, in which a normal c3’'cle of 
about twenty-one days occurred before splenectomy. The fluctua- 
output were very much greater after splenectomy, 
and if there was a normal cyclic variation in secretion of bile pig- 
ment, this variation seemed markedly accentuated by removal of the 
spleen. This idea of the presence of cyclic variations in output of 



TABLE IV.~DETEraiINATIONS OF BILIARY SECRETION BEFORE AND AFTER SPLENECTOMY IN DOG E168. FASTED 
EIGHTEEN HOURS. BILE COLLECTED DURING FASTING; FASTED- FIVE HOURS, FED VARIOUS FOODS TWO HOURS 
BEFORE BEGINNING COLLECTION OF BILE. FASTED FIVE HOURS, FED VARIOUS FOODS TWO HOURS AFTER 

BEGINNING COLLECTION OF BILE. 
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bile pigment finds support in the recently published observations 
of McMaster, Brown and Rous. The.y note wave-like variations 
in the normal output of bile pigment, and what appears to be a 
tjTiical larger cycle is well shown in their text, Fig. 4, in which peaks 
of secretion of bilirubin are shown on the fifteenth and the forty- 
sixth days of the ex-periment, respectively. Likewise the findings 
of Ashby, that the destruction of the erythrocytes of transfused 
blood is not gradual and continual, but occurs by crises and in 
cycles, are quite suggestive in this connection. 

The different tj^ies of food do not seem to play a part in the 
causation of these phenomena. It will be necessary to perform 
ex-periments over a long period, both in the normal animal, and 
after splenectomy, under conditions in which the food factor is not 
varied as it was in these exTieriments, and when more frequent and. 
careful studies of the blood are carried out. Onlj’- then will definite 
conclusions be justified. . • 

The parallelism between the amount of hemoglobin and the 
amount of bilirubin secreted is striking in all the graphs (the only 
place where this parallelism is not in evidence is in Chart 3 in 
which, after the first month following splenectomy, the marked 
fluctuations in the secretion of bile pigment are not present, or at 
least not present to the same degree, in the curve representing the 
percentage of hemogloliin) . This is in harmony with the concep- 
tion that these pigments may liave a common origin; and indeed 
the findings of these experiments, as a whole, are difficult of explana- 
tion on the current theory that bile pigment is formed, at least to a 
considerable extent, by the transformation of hemoglobin liberated 
by destruction of erythrocji;es in the spleen. Rather, the conten- 
tions of I^fliipple are' supported by my inA'estigation. The idea 
strongly suggests itself that the factor, or factors, responsible for 
the blood picture after splenectomy are responsible also for the 
change in the secretion of bile pigment after removal of the spleen. 

The discordant results of the various investigators of the effect 
of splenectomy on the output of bile pigment may possiblj’’ be 
explained by the time period at which observations were made 
after splenectomy. Pugliese made the larger and more significant 
portion of his postsplenectomy determinations from nineteen to 
twenty-three days after removal of the spleen. In the experiments 
of Goto the normal postsplenectomy determinations were made 
from the sixth to the twelfth day, after which toluylendiamin was 
administered, and determinations continued until the eighteenth or 
nineteenth day. Ft will be noted that all these determinations have 
been made at times when the postsplenectomy output of bile pig- 
ment was at its lowest. The findings of Paulesco indicate merely 
the unit concentrations of liile pigment in the bile, and not the 
quantitative output of bilirubin. Since the concentration of pig- 
ment may vary greatly, and more or less inversely Avith the amount 
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of bile secreted, bis results give no true indication of tlie output of- 
pigment. The published data of Hooper and Whipple, which give 
the secretion of bile pigment in splenectomized dogs, begin more 
than four months after removal of the spleen. The present study 
is in agreement with their findings that tlie average output of bile 
pigment after splenectomy is unchanged. 

Summary. The concept that the spleen influences the amount 
of bile pigment secreted by the liver has received common credence. 
The results of the experimental investigations of the effect of splenec- 
tomy on the output of bile pigment seem discordant. A diminution 
to one-half the normal values on removal of the spleen was found 
by Pugliese, Charrin and Moussu and Goto. Paulesco and Whipple 
and Hooper found no diminution in the secretion of bile pigment 
after splenectomy. 

In the present study, experimental data regarding the biliary 
seci-etion in four dogs, three of which were splenectomized, are 
offered. The outstanding features of the normal secretion of bile 
in dogs with biliary fistulas are: The greatest flow of bile occurs 
during the feeding of meat, and the least during fasting. The 
amount of bile acid fluctuates greatly; it seems greatest on meals 
of lard and of meat; it is greater when the amount of bile secreted 
is greater, and less when the amount of bile secreted is less. The 
output of bile pigment from hour to hour is remarkably uniform. 
It does not vary with the amount of bile secreted; the concentration 
of pigment is low when the amount of bile is great, and high when 
the amount of bile is small; the total amount of pigment remains 
about constant. On the average, about 3 mg. of bilirubin are 
secreted for each kilogram of body weight in six hours. The output 
of pigment seems to be little influenced by the food taken. 

The effects of splenectomy are: The amount of bile secreted when 
food is given is increased about one-fourth above the amount under 
similar conditions before splenectomy.* Fluctuations in the amount 
of bile are more marked. The amount of bile acid remains about 
the same. There is an immediate slight rise in the percentage of 
hemoglobin of the peripheral blood and in the erythrocyte count, 
which is followed by anemia in which the percentage of hemoglobin 
falls more rapidly and tends to return toward the normal more 
rapidly than does the erythrocyte count. The curve representing the 
output of bilirubin resembles that representing the percentage of 
hemoglobin. There is an immediate rise after splenectomy, followed 
by a fall to much below normal which is most marked between the 
tenth and tv'enty-fifth days. The curve then rises again. The 
fluctuations in output of bile pigment are much more marked. The 
average amount of pigment secreted, when totalled over a sufficiently 
long period, remains the same. It is- suggested that the discordant 
results of previous investigators may be merely an expression of the 
above reaction, and due to the varying length of time after splenec- 
tomy at which determinations were made. 
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It is probable that there is a normal eyclie variation in the output 
of bile pigment. The chief fluctuations seem to come at intervals 
of approximately'^ one month; between these are minor fluctuations. 
These fluctuations are markedly accentuated bj'^ removal of the 
spleen. 

The hj'pothesis is proposed that the factor or factors responsible 
for the blood picture after splenectomy are responsible also for the 
reaction in the secretion of bile pigment after removal of the spleen; 
and if there is a cyclic mechanism in the elaboration of bile pigment, 
that the spleen in some manner exercises a regulatory influence in 
this phenomenon. 
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BLOOD COUNTS AND BASAL METABOLISM OF LEUKEMIAS 
UNDER ROENTGEN-RAY TREATMENT.* 

By Kenneth R. McAlpin, M.D., 

AND 

Bektram J. Sanger, M.D., 

NEW TOEK. . 

(From the Department of Medicine of the College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hospital, New York.) 

The literature on the treatment of leukemias is so extensive that 
one feels not a little hesitation in attempting to add anything to 
so carefully covered a field. The effect of roentgen-ray treatment 
on the 16 cases here reported is thought to be of interest as the 
results are considered from three different viewpoints. 

1. Effect on blood count. 

2. Effect on basal metabolism. 

3. Effect on weight and general well-being. ' 

Former observers frequently pointed with pride to a dramatic 
drop in the blood count when a case of leukemia was treated with 
roentgen-ray or radium. It is also admitted that some cases show 
a ^op in basal metabolism and few will deny that most patients 
gain weight when so treated, but most observers agree that the 
prognosis is always hopeless, and aside from a temporary improve- 
ment, radiotherapy does nothing: Peabody,^ Ordway,^ Levin,^ 
Benon and Degrais,^ Oppenheimer,® Stern,® GuUand,^ Vogel,® 
Henriques and Menville,® Klewitz and Schuster, Beclere and 
Beclere” and Pancoast.^^ 

It is unwise to try to refute such a wealth of evidence, but is 


* Read before the Section on Medicine at the Academy of Medicine, May 15, 1923. 

Foreword.— T he radiotherapy referred to in this article was first directed by 
Dr. James Corscaden, then by Dr. W. D. Witherbee and finally by Dr. Ross Goldefi, 
to mi of whom the Alters are very much indebted and wish to acknowledge appre- 
ciation of their help, without which it would have been impossible to treat these 
patients. 
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it not worth while to at least attempt to find definitely how much 
treatment these patients should have and to learn if there is any 
indication for beginning treatment after a prolonged remission? 
Too much importance has perhaps been devoted to reducing the 
blood count and too little time has been spent in studying the 
blood picture of the patient while the count is low. 

No attempt was made to study the chemical metabolism, as this 
work has already been done. Most observers believe that there 
is a marked increase in the uric acid output in the urine : Magnus- 
Lev}'-/® Edsall/^ Musser and Edsall,'® and Knudsen and Erdos.^® 
Folin and Denis^’ found a distinct elevation in blood uric acid. 

In chronic leukemia there is some variation in the nitrogen 
balance, but for the most part this is negligible in either direction. 
Certainly there has been no change noted that is commensurate 
with the great rise in total metabolism as manifest by the increased 
heat production: Von Noorden,^® Magnus-Levy,^® Taylor,^® Musser 
and Edsall,^® Goodall,^® Stejskal and Erben,®^ Dori^^ and others. 

Murphy, Means and Aub^® made some careful calorimetric 
studies on a case following roentgen-ray and radium treatment. 

In the present series it is evident that treated cases show a fall 
in total white cell count, and a similar fall in basal metabolism. 
This drop in basal metabolism does not usually occur in normal 
indmduals as it has not been observed in a few cases of carcinoma 
after massive doses of roentgen ray. These cases do not show any 
appreciable change in their basal metabolism. 

The most brilliant as well as the most lasting effects were usually 
obtained in the myeloid cases, notwithstanding the fact that theo- 
retically one would expect the lymphocyte to be the more readily 
affected. 

The basal metabolism not only fell with the white blood cells, 
but seemed to parallel the curve. If the blood count went up 
after reaching normal limits the basal metabolism would also 
rise. And occasionally the metabolism preceded the rise in the 
white cells. Owing to the difficulty of doing a basal metabolism at 
exactly the right time it is hard to illustrate this fact, which may 
well be of more frequent occurrence. This metabolic rise is of real 
value from the standpoint of prognosis and treatment. 

This paper is based on 16 cases of leukemia that have been 
studied during the last four and a half years at the Presbyterian 
Hospital. The patients have all been admitted to the wards and 
have been followed up as carefully as possible after their discharge. 
It is always difficult to keep in touch with patients over long periods 
of time and those dealt with have proved to be no exception to 
the rule. Several have died in other institutions or in their own 
homes. This is regrettable but xmavoidable. Only 1 of 6 still liv- 
ing has been lost track of. This is a young Irish woman who did 
splendidly under treatment and felt so well that a year ago she 
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braved a trip to her native land. Since then all attempts to locate 
her have failed. Patients do not relish a trip to the hospital with- 
out breakfast and basal metabolism determinations have suffered 
in consequence. 

In the follo'wing plates the radiotherapy is indicated by a line. The length of these 
lines indicate the amount of the treatment. The longest line, four divisions, repre- 
sents a full dose, that is just under an erythema dose. 

The number of lines in each division indicate the frequency of the treatments. 
So by glancing at the chart a very fair idea is given not only of the frequency of the 
treatment, but also of the amount given at e^ch time. 
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Pio. 1 represents the treatment and course of patient 2. He was a rather ignorant, 
md man who had had a cerebral hemorrhage and suffered acutely from emphysema. 
His white cells dropped rapidly as indicated; his basal metabolism, after a temporary 
rise, dropped to normal limits and for a time he gained weight. The chart illustrates 
very nicely that when bis count and basal metabolism were low, his weight was high; 
at this time he was in his best condition. Later he had an operation for mastoid and 
came in t e hospital '''’ith a rapidly rising blood count. His emphysema was severe, 
but strangely enough^ death apparently was due to a cerebral hemorrhage. No 
pos naortem was obtained. The fact that no basal metabolism was done over the 
last of the course was due directly to his cough. 


To avoid too long a discussion it is perhaps wise not to go into 
the details of the differential counts. These counts, however, 
have been done and the actual number of the various cells have 
been calculated. One fact seems obvious, when the treatment is 
satisfactorjr the pathological cells decrease, that is the myelocytes 
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go down in myeloid and lymphocytes in the lymphoid type. This 
decrease is, of course, actual. 

It might be of interest to mention that one case of mj^eloid leukemia 
lost all signs and symptoms of the disease for about six months. 
The spleen and glands were not palpable; the total white count 
varied from 10,000 to as low as 1300 and the myelocytes disappeared 
from the circulating blood. Later the count went up to 160,000 
white cells and the spleen reappeared, showing that the aleukemic 
phase spoken of by Ordway and Gorham^^ can be brought about 
by radiotherap 3 ^ ‘ 


rjam n 

A. r. 

JUS 33 WTiaioOT > X »crm 


ii S2 



Fig. 2. — This chart represents tlie course of patient 3, a man, aged thirty-nine 
years, who had lymphoid leukemia. Although he had no basal metabolism for the 
first few months the chart illustrates the way basal metabolism goes down with the 
blood count, while the weight goes up. Later we see a fall in weight and a rise in 
blood count and basal metabolism. Treatment caused a temporary drop in white 
cells, but this appears to have been a terminal stage and the patient became purpuric 
and died. 


After seeing so satisfactory a case have a severe recurrence, one 
feels very dubious about claiming a cure, and it is but natural to 
wonder if the cases reported by Elliot^® and Vaquez and YacoeP® 
continue to be free from sjonptoms. 

The method of applying the roentgen-rays will be taken up as 
briefly as possible. The first formula was: 

Anode skin distance, 10 inches; Coolidge tube; current, 5 ma.; 
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spark gap, 8 inches. Filter: wood, 1 cm.; leather, 4 mm., alumi- 
num, 1 mm.; Bakelite, 2 mm. 

Fifty milliampere minutes was Just under an erythema! dose, 
and this is what the patients were usually given at first. The 
next modification was changing the filter to 3 mm. of aluminum 
alone, and finally, when a more modern machine (Waite and 
Bartlett) was installed the spark gap was increased to 9 inches and 
the dose was cut down to 35 ma. minutes. 



Fig. 3 is that of a man, aged fifty-three years, who had myeloid leukemia. When 
he was first observed basal metabolism was not being done, and so most unfortunately 
we have no early observations. The chart is interesting, as at the last after three 
years of treatment it shows the rise in basal metabolism and white cells with a corre-_ 
spending drop in weight. This man died at home, the typical picture of myeloid 
leukemia for whom nothing could be done. Although this man died he had at least 
two years with no symptoms after the disease was well established. 

The trunk was divided into 6 areas anterior and 6 posterior. 

usually covered 3 of these areas- or approximately 
ha f of the chest and abdomen. Rarely, a similar region was 
treated on the opposite side of the body at the same sitting. 

In a few cases the spleen alone was treated and sometimes the 
long bones. When necessary the exposure was made to cover the 
neck or axillte. 

IVeatments were at first given once or twice a week, depending 
on the way the patient reacted and the effect on the blood count. 
As a rule it was thought best to reduce the treatment when the 


34 MC ALPIN, SANGER: BASAL METABOLISM OF LEUKEMIAS 


count continued to go doi^Ti. This seems reasonable, as there is 
no doubt but that the effect is cumulative. There is no definite 
rule as to how low the count should be; it is probably wise to stop 
treatment for a week when 50,000 is reached, after a steady fall 
from the neighborhood of 200,000. From 50,000 one should pro- 
ceed with caution and always take a white count before treating. 
As 20,000 is approached the patient should be watched with increas- 
ing care and a further reduction is questionable. It may be said 


K. u. 



Fig. 4. — This is the woman referred to above, who had myeloid leukemia and 
became anemic under treatment. The chart illustrates rather well the fall in basal 
metabolism with a corresponding drop in white blood cells with a very definite increase 
in weight. A later rise in blood count had a corresponding rise in basal metabolism. 
She responded to treatment well and when last seen was doing fairly well. Another 
point which she illustrates is that she felt quite well with no idea that she was having 
a recurrence, until, as indicated, her white cells had risen to over 100,000 and her 
spleen became enlarged. 


that, judging from the present series, patients do well with a count 
of 10,000 or even lower, but such a count must be reached only 
after several months of treatment. The length of each treatment 
should be reduced and the time between sittings extended. It is 
sonietimes wise to treat only once every month or six weeks. In 
this way the patient may be kept in good condition and free from 
a recurrence; for how long, it is imwise to guess. 

During a long course of treatment the red cells should not be 
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overlooked. In one case (M. G.) the red cells once reached the 
alarmingly low figure of 1,000,000 with a hemoglobin of 20 per cent. 
Although this did not immediately follow radiotherapy it was 
undoubtedly due to a delayed or accumulative effect of the treat- 
ment. This was the same individual who lost all signs of the 
disease. She improved after transfusions and her red cells went 
up to 3,100,000 with 69 per cent hemoglobin. She was feeling per- 
fectly well and able to do her work when last seen, almost two years 
after her severe anemia. 



Fig. 5 is another myeloid leukemia who was very carefully followed for a short 
time. The divisions in the chart represent one week. The chart is interesting chiefly 
because of the detail and the fact that the basal metabolism had begun to rise when 
the white cell count continued low. This patient died soon after the last count was 


A. K. was another who may have been injured by the rays, 
p ^ young man who had Ijunphoid leukemia. The glands 
of his neck and axillae, which were tremendous, practically dis- 
appeared imder treatment. His white cells fell from over 100,000 
to under 10,000. Pie seemed perfectly well, and did not return 
or over a year. ^^Ten he did appear his glands had become 
enlarged and his white cells had mounted to 112,000. He was 
given three treatments over large areas in ten days, and his count 
came down to 6000. Two weeks after treatment he came to the 
hospital bleedmg from the gums and showing a purpuric eruption 
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on the lower extremities. Platelets were only 10,000, or too low 
to count accurately. He was transfused four times in six daj's, 
receiving 400, 500, 700 and finally 1000 cc of blood. The first 
was citrated. All of the others were whole blood. He died eight 
days after admission, or twenty-two days after the last treatment. 

In some respects this case is similar to one reported by Dr. 
Whitcher.-^ Dr, Whitcher’s case was a myeloid tj^pe and seemed to 
become aplastic, whereas the last counts in the present case showed 
a ver.y great rise in white blood cells, up to 57,000, and finally 
83,000. The last count was made three days before death. 

One must feel that the treatment may have done harm, but, on 
the other hand, the final rise in white blood cells showed beyond 
anj" question that the process was still active and the outlook, 
hopeless. Possibly the patient might have been helped had he 
returned earlier for treatment. Again, one can only speculate. 

Detailed case histories take much valuable time and often prove 
of little value, so it has been decided to omit them. In their place 
vull be shown charts, which illustrate the effect of the radiotherapy. 
In passing it may be said that the facts illustrated by these five 
examples are by no means unique, but because of more frequent 
obser^^ations and better facilities for study thej^ are more complete. 

Conclusions, 1. Roentgen-rays will not cure leukemia, but both 
of the chronic forms, especially the myeloid, respond to this form 
of treatment, and life may be made more comfortable as well as 
prolonged. 

2. Patients should be watched indefinitely, even when they 
appear normal, A slight rise in blood count or basal metabolism 
may indicate a recurrence. 

3. Blood counts are absolutely necessary as a check on the treat- 
ment. Patients may well be overtreated. 

4. Basal metabolism is also a prognostic aid. 

5. The patient is not always aware of an impendmg relapse. 

classification. 


Number 

of cases. Living. Dead. 

Myeloid 8 4 (?) 4 

Lymphoid 7 2 5 

Mixed 1 0 I 

Total 16 0 (?) 10 

MYELOID. 

Living. Dead. 


Identification Time Identification Time ' 

number. Age. observed. number. Age. observed. 

15 23 6 mos. 5 38 8 mos- 

12 34 (?) 5 mos. 10 43 1 yr., 1 mo. 

1 42 2 yxs., 6 mos. 6 56 3 yrs., 6 mos. 

8 53 3 yrs., 2 mos. 7 60 4 yrs., 10 mos. 


Average 38 yrs. 


Average 49 yrs. 
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LYMPHOID. 
Living. 


Identification 

number. 

4 

- ‘ - 

Age. 

39 

Time 

observed, 

2 yrs. 3 mos. 

Identification. 

number. 

3 

14 

66 

1 yr. 

2 

9 

Average 522 yrs. 

' . 

11 


Dead. 


Age. 

Time. 

observed. 

40 

2 yrs., 6 mos. 

62 

1 yr., 

64 

1 yr., 5 mos. 

68 

3 yrs., 


. Average 584 Jts- 


Living. 


MIXED. 

Dead. 


Identification 

number.J Age. 

0 0 


Time 

observed. 

0 


identification 
number. Age. 

13 66 


Time 

observed. 

3 mos. 


Average time that each patient was observed — 1 yr. 9 mos. 
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ROENTGEN-RAY THERAPY IN THE TREATMENT OF 
EXOPHTHALMIC GOITER. 

By G. M. Goodwin, M.D., 

ANT)* 

« 

W. B. Long, M.D., 

NEW YOBK. 

(From the Medical and Radiothorapcutic Departments of St. Luke’s Hospital, 

Now York.) 

There is much difference of opinion as to the exaet etiology and 
the proper method of treatment of exophthalmic goiter. Some 
insist that surgery is the only effectual method of treatment; others, 
impressed by the surgical risk and the frequeney with which recur- 
rence of the sjTuptoms is seen after operation, go to the other extreme 
of condemning surgery altogether. Of recent years some observers 
have reported enthusiastically on the results of roentgen-raj'’ 
therapy. The readiness with whieh the patients submit to it and 
the absenee of risk reeommend it. This report is submitted, not 
particularly to recommend roentgen-ray therapy, but to record 
our observations on the clinical course of cases of hjqierthyroidism 
so treated. We believe also that the record of a series of similar 
observations made on a number of . cases over a period of months 
may be of some value as a contribution to the study of thyroid 
disorders. 

The cases selected for this study have been of the toxic exoph- 
thalmic type. They presented general enlargement of both thyroid 
lobes and isthmus, the swelling being diffuse and smooth, not 
nodular. No cases of toxic adenoma are included in this group, 
since there seems to be little doubt that surgery is the proper 
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method of treatment in this type. In addition to the thyroid tumor 
these cases presented the usual symptoms of thyroid toxemia, 
such as tachycardia, sweating, exophthalmos, loss of weight, and 
increased metabolism. 

On admission to the clinic the patients were advised as to a general 
routine. They were directed to save themselves as much as possi- 
ble, to rest for two hours every afternoon, to rethe regularly at 9.30 
P.M., after a long warm bath, and to take extra nourishment in the 
form of milk drinks between meals. In some cases where the home 
duties were particularly strenuous they were admitted to the hospital 
or sent to convalescent homes for two or tlu’ee weeks. From the 
standpoint of the purely scientific investigation of the effects of 
roentgen-ray therapy, the introduction of other factors,, such as 
additional rest, is perhaps faulty technic, but the patient’s gopd 
was always our primary consideration. At all events, the social 
condition of these patients was no better than that of the average 
clinic patient (mothers, housewives and domestics), and this general 
advice was so poorly followed that we think it may be fairly said 
that it had small influence on their progress. 

While under observation the patients were instructed to return 
to the clinic each week. Here, on each visit, a record was made of 
their weight, pulse-rate, and subjective sjmiptoms. The severity 
of the latter was recorded as -k, +-!-, + + + , and -k + ++. 
There is, of course, no accurate way of measuring such symptoms, 
but this method serves fairly well as a record of one’s impression 
of them. Estimations of the basal metabolic rate were made at 
frequent intervals. They were also instructed to report each week 
for treatment at the Radio-therapeutic Department. 

The roentgen-ray technic employed consisted in the adminis- 
tration of approximately two-fifths of an erythema dose, filtered 
through aluminum, to alternate sides of the neck each week. The 
region to which the application is made embraces that part of the 
neck and thorax lying between the upper level of the thyroid and 
the upper level of the third rib. This permits the ray to reach the 
thyroid and also the thymus, if one be present. The patient lies 
on her back with the head turned to the right or left, as the case 
may be. A uniform^ distance of 35 cm. from the target to the skin 
is used. Filtration is accomplished by 3 mm. of aluminum. The 
potential at the tube terminals was 140,000 volts, peak, corre- 
sponding to a spark gap of 10 inches between points. Five milliam- 
peres are used, and the time of exposure is uniformly five minutes, 
V ith the exception that in highly toxic cases this dose is still further 
reduced, for _we have seen cases where even such a small dose 
seemed definitely to increase the toxic condition of the patient, 
buck a dose as this may be given weekly to alternate sides of the 
neck for montlis, and to all practical purposes without fear of 
permanent damage to the skin. It is only after six or eight such 
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treatments that the faintest tanning begins. Of course it is possible 
that in some cases we may eventually get some atrophj’’ with telangi- 
ectasia, but in an experience of over five years we have not seen it. 

We include below the summaries of 9 cases and the charts of 
5 of these. The charts are copied from those used in the routine 
observation of patients in the thyroid clinic. On admission to the 
clinic a skeleton blank is supplied for each patient, containing 
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Chart 1 


uniform data to be noted on each visit. On the lower part of this 
skeleton is a scale on which the pulse, weight and metabolism curves 
are graphed. 

In these charts the pulse is represented by the broken lines; 
the weight by the continuous lines connecting dots, and the metab- 
olism by continuous lines connecting small circles. On the top 
of the chart the date of the visit is noted; just below this the number 
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of months under treatment, and the number of roentgen-ray treat- 
ments in each month are given. 

Examination of the summaries or charts of the first five or these 
cases, it would seem to us, gives the impression of very gratifying 
improvement under this type of therapy , The most striking thing 
is the gain in weight. One of these cases has gained 42 pounds j 
one 27 pounds, and all of them have gained 15 pounds or more. 
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Chart 2 


With the rising weight curve they all show a declining metabolism 
curve, which in each case has fallen to normal limits. The pulse 
curves as a rule show a downward trend, but appear rather erratic 
as compared with the rather uniform trend of the weight and 
metabolism cruves. 

_ As regards the subjective sjTuptoms in these cases, we are 
impressed first with the striking changes in their appearance and 
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in their personalities. As they sat before us on admission they 
appeared thin, frightened, and emotional; in some of them bounding 
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pulsations could be seen in their necks. Now the increase in weight 
has given some of them a remarkable change in appearance. They 
converse calmly and without embarrassment or flushing. To the 
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casual observer they would appear normal save for a prominence 
of the eyes. On more careful observation they are still not normal 
individuals. There is a residual nervousness, which they admit, 
or which may be brought out by scolding for laxity in attendance 
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or by some similar trick. Some complain of occasional palpitation 
of the heart or some other symptom. But these are brought 
out by inquiry and are not complained of voluntarily. 
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Under these circumstances then are these cases to be, at least 
temporarily, considered cured? Personally we are inclined to 
consider these results about as good as are to be expected in 
individuals who have once suffered from a severe thyroid toxenua. 
In the first place, they have probably been of a nervously unstable 
type before the onset of their toxemia, and in the second place, it 
is probable that any individual, who has once suffered from such 
a toxemia, vdll always retain the imprint of it in one way or another. 
This is true whether it terminates spontaneously or is interrupted 
by some special type of therapy. 

As will be seen from their charts improvement in these cases 
has been a matter of months. Usually it has been five months 
before there has been any impressive change. Graves’ disease 
is a disease which shows a tendency to run its course in cycles of 
remission and exacerbation. Indeed, Kessel, Lieb and Hyman 
have recently reported a series of cases in which no other treat- 
ment was instituted than rest in a hospital ward. Twenty-nine 
of these cases showed increases in metabolism comparable to those 
shown in the cases here reported. In most of these cases they 
report a spontaneous fall in the metabolic rate in from tliree to 
fourteen months. They do not report the changes in weight and 
pulse-rate; nor do they give any detailed report of the changes in 
subjective symptoms. From the standpoint of metabolism, which 
is the only standard of comparison which we have with their series 
of cases, one might infer that the influence of roentgen-ray therapy 
in our own cases was doubtful. While this is possible we are 
reluctant to admit it for several reasons. In the first place, the 
weight increase in these cases was so striking that we hesitate to 
consider it simply as the result of a natural remission of symptoms. 
In fact, the weight increase in some of the cases has been so marked 
as to suggest a change from the hjT)er- to the hypothyroid state - 
Our own cases were never ideally situated in a hospital ward for 
any considerable length of time, although 3 of them were hospitalized 
for from three to five weeks. Patient IV had been ill for two 
years before coming under treatment, and after six months felt 
better than at any time since the onset of her illness. Patient IX 
was responding well to treatment with falling metabolism and 
rising weight when she was forced to interrupt treatment. She 
went to the country for six months, where she held an easy job 
and where things were made easy for her. Upon her return her 
condition was practically the same as at the time she discontinued 
treatment. The influence of treatment here seems to be quite 
as definite as that seen in successful surgical cases, although per- 
liaps not so prompt, and for the same reason. The surgeon mechani- 
cally removes a portion of the gland, and with roentgen-ray a portion 
of It is destroyed. If the theory of spontaneous remission holds, 
then all surgical results must be thrown out. 
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Granted that the improvement in these cases is the result of the 
influence of roentgen-raj'' therapy, we feel that they speak well for 
this tjTie of treatment. We have not had these cases under obser- 
vation for a sufficiently long period to speak concerning the most 
important criterion of the efficacy of any type of therapy, namely, 
the permanency of benefit. In the Thyroid Clinic new cases 
frequently appear who give a history of having had various oper- 
ations performed; ligations, lobectomies, and sub-total resections. 
Their usual history is that for some time after operation they were 
improved, and then perhaps after some nervous stress or some 
infection, there was a return of all previous symptoms. We shall 
be interested in following up these cases and hope to report at a 
future time whether or not the improvement was temporary or 
permanent. 

If the results be permanent, what are the advantages and dis- 
advantages of this tjqie of treatment? The disadvantage which 
first suggests itself is the length of time required to produce results. 
From an economic standpoint such a time-consuming method must 
appear to a distinct disadvantage as compared with successful 
surgery which terminates the toxemia more abruptly. 'ISvo of 
these cases after six months have developed cardiac arrjdhmia 
(premature contractions), which we interpret as an e\ddence of 
myocardial injury resulting from tlieir toxemia. These cardiac 
irregularities were noticed first when their conditions in other 
respects seemed much improved. The question has occurred to 
us as to whether this myocardial injury might not have been pre- 
vented had the toxemia been terminated more quickly. The 
obvious advantage as compared with surgery is the absence of 
operative risk. In the roentgen-ray dosage used in these cases 
we have seen no immediate alarming results. As regards the 
remote effects, 2 cases have come under our observation, not in 
this series, who have developed hjq50th5Toid sjonptoms with 
metabolism of —28 per cent, and —30 per cent, after a course of 
roentgen-ray treatments for hjqjerthyroidism. This change how- 
ever is one that is seen after surgery or may even occur spontane- 
ously. 

Turning now to the remaining cases in the series. Patient VI 
is interesting in that there has been marked subjective improve- 
ment, whereas the objective sjnnptoms have changed very little. 
Within two months and after 4 treatments this patient’s subjective 
sjmiptoms had largely disappeared. At present she saj^s “she feels 
fine.” Her eyes are less prominent, and her tremor, though still 
present, is much less marked. There has been no increase in 
weight of any moment. Her heart was fibrillating on admission 
and had probably done so for some time previously. On con- 
tinuous digitalis therapy there has been a reduction in rate. Her 
basal metabolism showed appreciable reduction in rato in the 
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early months of treatment, but has never fallen below 34 per cent 
in spite of the impression she gives now of the absence of toxicity. 
Her cardiac condition may account for this persistently high metab- 
olism, but she presents no evidence of decompensation. 

Cases VII and VIII have not been influenced by this treatment. 
Case VII received a total of 22 treatments, a larger number than 
that given the previous favorable cases. In spite of this her sjonp- 
*toms were uninfluenced,. She lost 14 pounds in weight, and her 
metabolism increased. She finally became discouraged and 
requested an operation. A sub-total resection was done, and it 
is interesting to note that wliile the gland was adherent to the 
surrounding structures, the operative technic was not rendered 
particularly difficult by the previous radiation. 

Unfortunately in this method of treatment the opportunity for 
studying the pathology of the glands in successfully treated cases 
does not present itself. In this case in which roentgen-ray therapy 
was unsuccessful, but in which prolonged treatment was employed, 
we were interested to see what changes, if any, had occurred in the 
gland which might be interpreted as the result of radiation. The 
following is the report of the anatomical changes in the specimen 
in this case by Dr. L. C. Knox: 

Macroscopical examination: The specimen consists of the 
greater portion of. both lobes of the thjuoid gland. One measiues 
3.5 X 2.5 X 2.5 cm., the other 3.5 x 3 x 3 cm. Both are smoothly 
encapsulated anteriorly, are firm, clay-colored, finely lobulated, 
and appear cellular as no macroscopical follicles and no colloid 
can be made out on inspection. The parenchjnna has a somewhat 
granular, homogeneous appearance. 

Sections from various portions of the thyroid show no normal 
follicles and little normal epithelium, but a diffuse parenchjonatous 
lij'perplasia and hjqjertrophy which conforms to one of the t;^T3es 
of gland seen in exophthalmic goiter. The gland is dimded into 
srnall lobules by connective tissue which contains a few small 
collections of bmiphocytes, but true Ijmiphoid nodules with pro- 
liferating centers are not seen. There is no evidence of an in- 
crease in the amount of the small connective-tissue septa. 

Relatively few acini contain colloid. This, in about half of the 
acini, stains homogeneously with eosin and so resembles the normal, 
but many of the follicles are empty and still others filled with a 
delicate reticulum or vacuolated acidophiie material as though 
the secretion liad varied from the normal in consistency, if not in 
reaction (see Fig. 1). 

The epithelium of the follicles varies greatly in arrangement and 
morphology. In some areas they are cuboidal with central nuclei 
and are fairly regularly arranged in a single layer, but desquamating 
cells are numerous; tlie cell walls are frequently broken down and 
the cytoplasm fragmented. This is a rather prominent feature in 
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all of the sections and although a degenerative alteration, it 
cannot be assumed to be a postmortem change in view of the 
accurate preserv^ation of the other structures. The nuclei vary 
in size and shape. Most of them are slightly larger than normal, 
but some are several times normal, are hyperchromatic, and irregular 
in outline. Mitoses are not found. Papillary outgrowths of 
epithelium are not numerous and when they are found are small, 
consisting of a low nodule of cells which only partially fills the' 
lumen. The solidly cellular areas are apparently due rather to 
an increase in the number of small follicles than to a filling of 
the larger ones with papillary masses. 



Fig. 1. — ^High power ( X 400) photomicrograph of exophthalmic goiter showng 
small lumina of the follicles with absent or vacuolated colloid. 


As a whole there is less increase in the total cell content, less 
simple hjiiertrophy and better preservation of follicles than, is 
often seen in exophthalmic thyroids. The nuclei also, while large, 
possess no more, and possibly fewer, anaplastic characteristics than 
are often seen. 

The bloodvessels are inconspicuous in the more delicate rami- 
fications of the stroma, but the larger branches of the arteries and 
veins are apparently normal and show no morphological lesions 
which can be attributed to the action of roentgen-ray. The 
absence of dilated capillaries is, however, noteworthy, for the 
gland, although hyperplastic, is notably lacking in this respect, 
and the question may properly be asked as to whether the pro- 
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longpd. roentgen my has some vasomotor effect which inhibits 
congestion and capillary dilatation, a state which is an almost 
constant feature in exophthalmic goiter. , , , • j 

In this unsuccessfully treated patient, then, which had received 
22 ©xposm-es of the dosage described above, no very definite 
changes which might be ascribed to the roentgen rays were found 
on microscopical examination. The most notable pathological find- 
ing was the absence of dilated capillaries which are found rather 
constantly in goiters of this tjTpe. 

Case VIII has had 34 treatments in all. At the beginning of 
treatment there seemed to be distinct improvement, and again 
later for a period of three months he seemed to be doing well, but 
the improvement was temporary and at present his symptoms 
remain severe. 

Considering these two cases as refractory to roentgen-ray therapy, 
we have tried to distinguish in them characteristics which would 
differentiate them from the other cases which have responded favor- 
ably. This we have been unable to do. In the duration of symp- 
toms, in the severity and character of the subjective symptoms, 
in the pulse and the metabolic rates, there is nothing to distinguish 
them from the other cases. 

No conclusion can be drawn from Case IX because her treat- 
ment had to be interrupted. Attention is dravm to the fact that 
she was improving up to the time her treatment was stopped, and 
that after six months her sjmiptoms had changed very little. 

Summary. In this report we include 9 cases of toxic exophthal- 
mic goiter treated with roentgen-ray. In 5 of these cases the 
results of treatment have been satisfactory. In 1 case the influence 
of treatment is doubtful, and in another no conclusion can be 
drawn because treatment was interrupted. In the 2 remaining 
cases the toxemia seemed to increase in spite of prolonged treatment. 
In the 5 favorable cases we are unable as yet to speak of the per- 
manenej’’ of benefit or tendency to recurrence of symptoms. 

CASE REPORTS. 

A summary of each of these 9 cases follows : 

Case I.— B. K., a married female, aged thirty-eight years, had 
had sjTuptoms for six months. 

Chief ComjflainU Nervousness; moderate exophthalmos; marked 
tremor; diffuse smooth swelling involving the isthmus and both 
thyroid lobes. ^ On admission the pulse-rate was 88; best weight, 
155 pounds, six years before admission; weight on admission, 124 
poimds. Roentgen-ray treatment was begun in August, 1921. 
bhe had 18 treatments in all during the next five months. Her 
weight increased 17 pounds while being treated, and has increased 
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24 pounds since; total increase in weight since admission, 41 pounds. 
Basal metabolism on admission was +63 per cent; at present 
+4 per cent. She is now free from symptoms, except that she 
perspires freel 5 L The exophthalmos has disappeared and no tremor 
is present. In January, 1922, the patient had an acute respira- 
tory infection with complicating otitis media with rupture of ear 
drum. At this time there was an increase in symptoms, but these 
quieted down when the infection subsided. 

Case IL— A. B., a married female, aged twenty-three years, 
whose occupation was that of a housewife, caring for household 
and two childi'en, without help. Duration of symptoms on admis- 
sion, four months. 

Chief Complaint: Nervousness; marked exophthalmos; moderate 
tremor; diffuse smooth swelling involving the istlunus and both 
thyroid lobes. The pulse-rate on admission was 120; best weight, 
145 pounds, fom- months before a’dmission; weight on admission, 
122 pounds. Roentgen-ray treatment was begun February, 1922. 
She had 11 treatments in next five months and the weight increased 
13 pounds during treatment and has increased 2 pounds since. 
Basal metabolism on admission was +97 per cent, but at this 
time her nervousness made a satisfactory test difficult and this 
figure may not be reliable. After 11 treatments her metabolism 
had dropped to +16 per cent, and is noAv +10 per cent. Exoph- 
thalmos is still present, but much less marked; patient still has a 
slight tremor, and is nervous under stress. General condition is 
much improved and says herself that she feels fine. In March, 
1922, she was admitted to the hospital for rest in bed for three 
weeks, and after this she went to a convalescent home for two 
weeks. In May, 1922, she was admitted to the hospital because 
she was two months pregnant, and a therapeutic abortion was per- 
formed. During the rest of the time she remained at home caring 
for her household and two children under school age. 

Case III.— R. L., a single female, aged twenty-fom* 3’'ears, a 
domestic, the duration of whose sjonptoms was four months. 

Chief Complaint: Nervousness; marked exophthalmos; moderate 
tremor; diffuse smooth swelling involving both thyroid lobes and 
the isthmus. The pulse-rate on admission was 108; best weight 
135 pounds one year before admission; weight on admission, 119 
pounds. Roentgen-ray treatment was begun January, 1922. 
She received 14 treatments in the next five months. The weight 
increased 5 pounds while under treatment and lias increased 22 
pounds since; total increase in weight, 27 pounds. The basal 
metabolism fell from +55 to +14 while under treatment, and is 
now 0. Patient continued occupation as a domestic except for a 
month between January 21 and February 21. At the present time 
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her exophthalmos is still present but much less marked. Tremor 
still present, but slight. She still complains at times of dyspnea, 
palpitation and nervousness, but is much stronger and does her 
work without fatigue. Cardiac rhythm was always regular until 
last visit when premature contractions were noted. 

Case IV.— L. M., a married woman, aged thii’ty-six years, the 
duration of whose symptoms extended over two years. 

Chief Com'plaint: Palpitation of the heart; marked exophthalmos; 
marked tremor. The pulse on admission was 74; best weight, 160 
pounds seven years before admission; weight on admission, 112 
pounds. There was a diffuse smooth swelling of both thyi-oid 
lobes and isthmus. Roentgen-ray treatment begun July, 1921. 
She had 24 treatments covering a period of eleven months. Her 
basal metabolic record is as follows; On admission, +34 per cent; 
August, 1921, +55 per cent; December, 1921, +23 per cent; 
February, 1922, +34 per cent; October, 1922, +13 per cent. Her 
weight increased 39 pounds in the first six months of treatment, 
fell off 20 pounds in the next five months, and since then she has 
regained 12 pounds. Total weight gained since admission, 20 
pounds. During the first six months of treatment patient’s 
six-year-old daughter was sent to her grandmother to be cared for, 
but patient continued to do her housework for herself and her 
husband. In the summer of 1922 she was subjected to additional 
work and anxiety by the illness of a sister. During this time she 
lost much weight. After this she went to the country and was 
without household cares for six months, when she again gained in 
weight. At present she is much stronger and no longer complains 
of fatigue. Exophthalmos is still present, but much less marked,’ 
and there is a moderate tremor. She is still nervous under stress 
but complains of no other symptoms. 

Case V.— As this was a private patient, married, aged thirty- 
five years, admitted to the service of another member of the attend- 
ing staff, altliough we have had the opportunity to observe her 
course, we have not as accurate a history of her disease as we have 
in the other cases. Duration of her sjouptoms before admission 
was about six months. 

Chief Com'plaint: Palpitation of the heart; marked exophthalmos; 
moderate tremor. Diffuse smootli swelling of both thyroid lobes 
and isthmus. The pulse-rate on admission was 96. She was 
admitted to the hospital in March, 1922, where she remained for 
one month at rest in bed. She then returned home to her house- 
hold and children with instructions about resting, which were 
poorly followed because of her lack of help in the household. Roent- 
gen-ray treatment was begun in March and continued for the next 
five months, during which time she had a total of 16 treatments. 
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She gained 2.5 pounds while under treatment, but has gained 20 
pounds since, making a total gain of 22.5 pounds. Her metabolism 
on admission was -f 75 per cent. This fell after two weeks of rest 
in bed to +30 per cent, but rose again while still at rest to +46 
per cent. On leaving the hospital it rose to +66 per cent, but 
since then has fallen and is now +12 per cent. At present the 
patient says she "Heels fine.” She still becomes nenmus under 
stress, has mild cardiac palpitation occasionally, and there is a 
questionable tremor. Her cardiac rh.ytlim had always been regular 
until her last visit, when premature contractions were noted. This 
patient, in the fall of 1921, before coming under our observation, 
had had a rest cure of about six weeks in a sanatorium. She 
improved Avhile at rest, but her sjmiptoms returned to the same 
degree on returning home. 

Case VL— G. H., a married woman, aged thirty-one years, the 
duration of whose sjmiptoms was four years. 

Chief Complaint: hlarked exophthalmos; moderate tremor; heart 
fibrillating; apex rate on admission, 140; diffuse smooth swelling 
of both thyroid lobes and isthmus. She was admitted to thyroid 
clinic October, 1921, after leaving hospital, where right chest was 
aspirated for a pleurisy with effusion. The basal metabolism on 
admission was reported as +90 per cent, but conditions were not 
satisfactory and this result was questionable. After this her basal 
metabolic record was as follows: January, 1922, +57 per cent; 
February, +46 per cent; April, +46 per cent; Maj’’ 6, +46 per cent; 
May 20, +53 per cent; June, +46 per cent; October, 34 per cent. 
The metabolism in this case has never returned to normal despite 
the fact that her subjective sjnnptoms have disappeared. The 
metabolism maj'^ have been influenced by the cardiac condition, 
although the patient took the test satisfactorily after the first 
one, and there have been no evidences of cardiac decompensa- 
tion. The pulse-rate noted on the chart is really the rate of the 
cardiac beats taken at the apex. Throughout the course of her 
observation she was given 4 digitan tablets a week. Patient’s sub- 
jective sjmiptoms improved markedly in the first turn months of 
treatment. During the last eight months she insisted that she 
was well. A tremor is still present. Exophthalmos is present, 
but less marked. She was given 22 treatments over a period of 
eleven months. There has been no weight increase such as occurred 
in the previous cases, and in spite of the subjective improvement 
the metabolic rate has remained well above the normal. 

Case WI.— R,. A., a housewife, aged forty-two years, who had 
had sjmiptoms for twelve jmars. 

Clii^ Complaint: Precordial pain; marked exophthalmos; marked 
tremor; diffuse smooth swelling of both thjmoid lobes and isthmus. 
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The pulse-rate on admission was 88. She was admitted to th;^-oid. 
clinic February 4, 1921. Roentgen-ray treatment was advised, 
but patient failed to follow advice. She was sent to the country 
for three weeks with some improvement of symptoms and a gam 
in weight of 10 pounds. She was lost sight of in June and did not 
return to the clinic until March, 1922. From then on she took 
roentgen-ray treatments faithfully and had 22 treatments in eight 
months. There was no improvement in subjective symptoms; 
her weight decreased steadily and she lost 14 pounds in^ all. Her 
metabolism fell from 4-53 to 4-33 per cent, and rose again to 4“ 80 
per cent. She, became discouraged and was anxious for an oper- 
ation. She was admitted to the hospital and after two weeks’ 
rest in bed her metabolism measured 4-30 per cent. There had 
been an interval of five months since the last rate of 80 per cent 
had been obtained.' She was operated on by Dr. F. S. Mathews. 
At operation there was a loss of elasticity of the tissues of the neck. 
The thyroid was adherent to the surrounding tissues, but the 
adhesions were separated easily and the operative procedure 
was not rendered especially difficult by the previous roentgen-ray 
treatments. 

Case VIII.— 0. H., a married male, aged forty-four years, the 
duration of whose sjnnptoms was nine months. 

Chief Complaint: Nervousness; marked exophthalmos; marked 
tremor; diffuse smooth swelling of both thjToid lobes and isthmus. 
The pulse-rate on admission was 94; best weight, 175 pounds ten 
months before admission; weight on admission, 167 pounds. The 
patient was admitted to the hospital and remained at rest in bed 
from January 9 to February 1. During this time he was given 
5 roentgen-ray treatments. On discharge he was much improved. 
He was admitted to the thyroid clinic in March, 1922. All of his 
sjonptoms were severe. From March until October there seemed 
to be a gradual improvement. At this time all of his sjnnptoms 
became worse with a rising metabolic rate. While his weight as 
10 pounds higher than on admission to the hospital his symptoms 
are severe, and he has derived little benefit from his treatment. 
In all he has had 34 roentgen-ray treatments. 

Case IX.— E, T ., a single woman, chambermaid, had had s;>Tnp- 
toms for thirteen months. 

Chief Complahii: Mental depression; marked exophtlialmos; 
marked tremor; smooth swelling of left thjToid lobe measuring 
0 X 4 cm. The pulse-rate on admission was 124; best weight, 
112 pounds nine j'ears before admission; weight on admission, 96 
pounds. This patient was admitted to one of the surgical wards 
m April, 1921, with all the sj-mptoms of a severe thyroid toxemia. 
Basal metabolism, 4-75 per cent. After rest in bed the metabolism 
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drooped to +43 per cent, when a right lobectomy was done. • She 
improved after this, but on January 1, 1922, she retiuned complain- 
ing of prominent eyes and swelling of the neck. Her metabolism 
at this time was +19 per cent. A second operation was done 
with the removal of the isthmus and part of the left lobe. vSjunp- 
toms increased after the operation and her metabolism rose to 
+47 per cent at the end of a month. She was admitted to the 
thyroid clinic in February, 1922, with the sjanptoms of a moder- 
ately^ severe toxemia. Syunptoms continued severe for the next two 
months with rising metabolic rate, then improvement began and 
the patient seemed to be doing well. Four months after treatment 
was begun her employer left for the country and patient had to 
discontinue treatment. For the next six months she worked as a 
chambermaid, but with very light work. After six months’ absence 
she returned to the clinic feeling, she said, much improved, but 
without having increased in weight and with a marked tachy- 
cardia and with a metabolic rate the same as when treatment was 
discontinued. 


SPOROTEIGHOSIS. 

By Harry R. Foerster, B.S., M.D., 

MILWAUKEE, WIB. 

Unknown twenty-five years ago, considered a rare disease until 
the last decade, sporotrichosis has come to be recognized as a 
mycotic disease of foremost importance and of considerable preva- 
lence. In this country, however, it is still generally regarded as 
being more of academic interest than of practical importance and 
it is probably overlooked more frequently than recognized. Most 
of the reported cases have been of one classical tyqie permitting of 
ready clinical diagnosis and have been recorded in one section of 
the country shortly after several pioneer clinical papers and presen- 
tations had awakened a special interest in this disease. , 

Economic Importance. Considering the frequency of^mycoses, a 
knowledge of sporotrichosis is of importance because the similar- 
ity of this disease to common forms of tuberculosis, sj+hilis and 
indolent pyogenic infections renders it easily overlooked and failm-e 
to recognize it often leaves in its wake a trail of serious misfor- 
tunes for the patient, whereas recognition leads to a speedy cure. 
Undoubtedly, under erroneous diagnoses, many cases of sporo- 
trichosis go through protracted periods of therapeutic mismanage- 
ment dui’ing which the afflicted individual suffers not only the 
worry, disability and occasional serious illness caused by^ the 
disease, but also pecuniary loss, sometimes loss of employment and 
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the stigma attached to diagnoses of tuberculosis, and s^-philis, the 
latter often accompanying the patient through life because of the 
cure of the sporotrichosis accomplished by the iodide medication 

prescribed for syphilis. _ i x 

Gougerot^ cited a case of sporotrichosis m which the patient 
was cured in six weeks with potassium iodide after having had 
4 unsucbessful operations for osteomyelitis dm-ing three years of 
hospitalization. He recorded also 2 cases of double amputation 
of the thighs, an arm amputation, a nephrectomy because of a 
diagnosis of pyelonephritis, and a case of suspected glanders in 
which extensive cauterization with the production of severe dis- 
figurement was followed by recurrence of the sporotrichosis else- 
where. Occurrences of this nature contrast sharply with the good 
results attainable when sporotrichosis is recognized. The diagnosis 
is not difficult to establish and the treatment is simple. 

The economic importance of sporotrichosis is indicated by the 
preponderance of cases in manual workers in whom its occurrence 
interferes with their livelihood. This disability, when the disease 
is not recognized promptly or is erroneously diagnosed, results 
in considerable expense to either the individual, the community, 
the employer, the workman’s aid society or the insurance company 
through prolonged invalidism or accidental permanent disability. 
The following statistics refer to cases reported in the United States: 

Of 70 adults where the records indicated the occupation, there 
were 20 farmers and farm laborers, 16 industrial laborers, 18 house- 
wives and servants, 5 gardeners, 3 florists, 2 clerks and 1 of each 
of the following: woodsman, soldier, sailor, merchant, teacher and 
shop superintendent. 

The average age of 100 cases was twenty-nine years, 71 having 
occui’red between the ages of sixteen and fifty. The oldest was 
seventy-seven years, the youngest sixteen months; 20 were children. 
There were 67 males and 33 females. 

In 109 cases the site of the primary lesion was indicated as 
follows: Thumb, 9; index finger, 13; other fingers, 11; back of 
hand, 17; hand, S; palm, 4; nwist, 10; forearm, 10; arm, 2; elbow, 
3; shoulder, 2; neck, 2; cheek, 1; toe, 2; foot, 1; leg, 9; eye-lids, 5. 
Skin injuries, most of them occurring in line of work, were men- 
tioned as predisposing factors in 43 cases and in only a few cases 
was an absence of recognizable injury stated. The foregoing figures 
indicate the importance of this disease as an occupational derma- 
tosis, most of the cases ha^^ng occurred at the ages of maximum 
productive capacity among manual workers, chiefly wage earners, 
and having involved parte of the body, the disease of which would’ 
naturally have caused impairment of efficiencj^ and a variable 
amount of disability. The location of the primary lesion on the 
hand or finger, most frequently the right, in 62 and on some part 
of the upper exi;remity in 90 of 109 cases, and the frequency with 
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which a preceding trauma has been recorded, indicate a distinct 
occupational factor in the acquisition of the disease. 

History and Distribution. In 1896 a St. Louis iron-worker, in 
reaching into a keg of red lead, scratched his index finger on a 
nail. Shortly afterward a small abscess appeared at the site of 
injury followed by the development of a number of indurated and 
in part ulcerated nodules along the course of the radial Ijmiphatics. 
The disease being refractorj'- to routine siHgical management and 
the patient being incapacitated for work during a period of three 
months, he returned to his home in Baltimore and came under the 
observation of Finney and Schenck. Tlie latter isolated a fungus 
from the lesions by culture, which was classified as of the genus 
sporotrichum by E. F. Smith. The subsequent report^ of the 
latter in association with Schenck stands as the first recorded case 
of sporotrichosis. 

In 1899, Braj^on^ reported the case of a florist who, following a 
finger prick with a wire, developed a clinically similar condition. 
Unfortunately no cultural diagnosis was made. In 1900, Hektoen 
and Perkins^ reported a case in a boy, aged five years, following a 
blow on the finger with a hammer. The causative organism was 
isolated by culture, found to be identical with the one isolated by 
Schenck, and was designated by them Sporotrichum schenckii. 

In 1903, de Beurmann and Ramond® recognized the first case of 
sporotrichosis in France, and the organism isolated was studied by 
Matruchot and Ramond, and in 1905 named by them Sporo- 
trichum beurmanni. In 1906, 2 additional French cases were 
recorded by de Beurmann and Gougerot® and 1 by Dor. Isolated 
cases were reported in America by Stickney in 1905. Duque’ (in 
Cuba) in 1908, Burlew, Trimble and Shaw, and Pusey in 1909, 
R. L. Sutton, Hyde and Davis,® Zxuawski, Gifford, Stelwagon and 
Stout in 1910. 

R. L. Sutton,® of Missouri, and Trimble and Shaw,^® of Kansas, 
are credited for the local interest aroused in this disease in 1910, 
which resulted in the recording of 39 cases, 21 of them proved by 
culture, in their section of the country in the following two years. 
The thorough studies of de Beurmann and Gougerot,“' to 
whom we owe most of our knowledge of sporotrichosis, are respon- 
sible for the hundreds of cases recorded in France, where this 
disease is considered of economic and of great practical importance. 

In 1907, Lutz and Splendore,^® in Brazil, recognized spontaneous 
sporotrichosis in the rat and reported a human case. Balino and 
Marco del Pont reported a case in Argentine and Greco in Uruguay. 
In 1908, Carougeau^® discovered the disease among mules and 
horses in Madagascar, where it is quite common. Page, Froth- 
ingham and Paige,^^ studying epizootic lymphangitis in horses, 
isolated an organism identical with the sporothrix and established 
the identity of this disease with sporotrichosis. 
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Sporotricliosis is of world-wide distribution, having been recorded 
as occurring in Europe, the Americas, Asia Rud^ Oceanica. ts 
frequency in certain areas such as the Missouri River basin, rural 
France and Madagascar cannot be entirely attributed to special 
efforts directed toward its discovery and is probably due to environ- 
mental and endemic characteristics. Of 125 cases of sporotricho- 
sis reported in the United States, in 66 of which the causative 
organism was isolated, 94 occurred in the Middle West, North 
Dakota is credited with 26; Nebraska, 15; Kansas, 14; Oklahoma, 
11; Wisconsin and Missouri, 9 each; Illinois and Indiana, 6 each; 
Texas, 5; South Dakota, 4; the others are scattered. Reu^ger^^ 
and Hamburger^® have both commented on the concentration of 
many of the western cases in the Missouri River Valley and 
the prevalence of the disease among farmers. Very few cases 
have been recorded in the eastern United States, England and 
Germany. Adamson,^® of London,, saw his first case in 1911, and 
that in a man recently returned from Brazil. The first recognized 
case originating in England was seen by this same observer^® in 
1913; the first case in Scotland, by Walker and Ritchie,®® in 1910; 
the first in Ireland by Beatty®'^ in 1917. The first case recorded 
in the German literature was reported by Stein,®® of Berne, in 
1909. A secofid Swiss case, reported by Hugel,®* in 1913, came 
from Alsace. Other early cases were recorded in Germany by 
Ai-ndt,®^ in 1910, and by Fielitz; in Austria-Hungary by I&enn 
and Schrameck®® in 1909 and by Hecht®® in 1913; in Spain by 
Oyarzabel and Peyri; in Italy by Campana, Vignolo-Luttati and 
Curuccio; in Turkey by Hodara and Fuad Bey; in Belgium by 
Lerat; in China by Tyau, 

Etiology and Pathogenesis. The causative organism of sporo- 
trichosis is a fungus of the genus Sporotrichum. It is of wide- 
spread distribution as a saprophyte in Nature and is pathogenic 
to plants as well as to man and lower animals. A hardy fungus, 
it grows in Nature on all sorts of soil and at a wide temperature 
range, having been found in the Alps and in the tropics, and on 
bark, thorns, wild plants, flowers, grasses, vegetables and vege- 
table debris. Its occurrence in man is usually through the con- 
tamination of a slight Avound with infected plant or vegetable 
matter, though it can undoubtedly make its entry through the 
unbroken mucous membrane and by way of the hair follicles. 
Several cases have been reported among vegetable venders and 
chair and basket weavers; it has occurred at the site of a cut from 
a potato peeler, following injury while wiring flowers and plants, 
after injmy while handling mouldy boards, and by infection from 
soiled dressings of cases of sporotrichosis. Three "of my cases fol- 
lowed punctures with the thorns of the barberry bush, and a fomth 
a bruise on the hand Avhile handling these shrubs. Saint-Girons 
reported a similar mode of infection. 
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It has also been reported as contracted from animals. Cases 
have been recorded among farm hands and stable boys, in several 
of which instances there were evidences of the horses cared for 
having been afflicted with disease, usually diagnosed glanders. 
Carougeau’s^® case of a veterinarian infected after operating on a 
mule ha^ang sporotrichosis, Meyer’s^® accidental inoculation of a 
finger with laboratorj’- material from an infected horse, with the 
development in both cases of tj^rical human sporotrichosis, and 
similar cases following the bite of a gopher having a cutaneous 
disease, and the bites of rats, a parrot, a hen, a field mouse and 
a white mouse are evidence of the likeliliood of direct animal trans- 
mission, though it maj’’ be argued in some of these cases that the 
wounds may have been secondarily inoculated by plant matter. 
The development of the parasite on fiies, ants and wasps has led 
de Beurmann to suggest the possibilitj’^ of inoculation by insect 
bites. 

Another avenue of infection is the gastro-intestinal tract which 
may be invaded through minute abrasions or through the unbroken 
mucosa and account for some cases of obscure origin. Such infec- 
tion can occur from eating raw or insufficiently cooked vegetables 
and fruits. De Beurmann and Davis®° have each shown experi- 
mentally the permeability of the intact mucosa to the sporothrix. 
The organisms are carried through the intestinal wall by the migra- 
tory phagocjdes, such infection tending to localize in the mesen- 
tery, peritoneum and spleen. 

De Beurmann and Gougerot have shown the sporothrix to occur 
as a saprophyte in the human pharynx and have recorded the 
development of the disease following cutaneous inoculation of 
abrasions by means of the saliva in a “carrier” of the infection. 
Following inoculation the sporothrix may remain localized or may 
be disseminated by way of the Ijunphatics or the blood stream, 
hlany cases occur in subjects of tuberculosis or in convalescents 
and the infrequency of its occurrence in other members of a family, 
where exposure to contamination is likely, suggests the probable 
failure of inoculation because of the normal resistance of the 
healthy organism. 

It is apparent that the sporotluix, a fungus of low virulence, 
requires a suitable soil for its development as a pathogenic agent 
and that the disease, sporotrichosis, probablj’’ develops in most 
cases because of a condition of lessened resistance in the host at 
the time of inoculation. 

Symptomatology. Sporotrichosis is an infectious granulomatous 
disease invading at times any or all tissues and organs of the body 
and showing great clinical polymorphism. It is, therefore, of 
importance not only to the dermatologist but to all engaged in 
the practice or study of medicine. In a given case of sporotrichosis 
there may be cutaneous, subcutaneous and osseous or visceral 
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lesions, lesions in different stages of evolution or involution and 
lesions of tuberculoid, syphiloid, ecthymiform or tricliophytoid 
type. This polymorphism of lesions is frequent and constitutes a. 
diagnostic sign. Even a single lesion may show mixed characters, 
one segment appearing tuberculoid, another syphiloid. Gongeiq't- r 
recognizes the following clinical varieties: 

I. Multiple Disseminated Subcutaneous Guimmous Sporo- 
trichosis. This is the variety de Beurmann considers the most 
common, and is characterized by the insidious development of 
small, hard, elastic and painless subcutaneous nodules varying in 
number from four or five to about thu’ty or even more than a 
hundred, showing no selective localization or systematic grouping, • 
attaining sometimes the size of walnuts and rapidly undergoing;; 
softening with the formation of cold abscesses in the course of 
tliree to six weeks. The softening occurs superficially and cen- 
trally, yielding a cup-shaped depression with marginal induration 
to the palpating finger. These abscesses adhere to the skin, 
develop without inflammation, pain or systemic symptoms and 
remain quiescent, while new lesions appear and go through a 
similar comse of evolution. These gummas ulcerate but rarely; • 
unless incised, in which case a thin viscid pus is evacuated, which'-' 
later becomes thick and purulent and following which the incisiob’' 
closes with reformation of the abscess, or as a result of the incision 
a syphiloid ulcer develops with persistent discharge and crusting 
or with a tendency to cicatrization and formation of a fistula. 
In such cases the adjacent skin is sometimes infected and cuta- 
neous lesions appear. This form of sporotrichosis, sometimes called 
the sjnphiloid variety, is distinguished from the subcutaneous 
gummous syphilides by the larger number of lesions, the rapid 
softening without inflammation, the resistance to mercury and the 
infrequency of involvement of the mucous membranes or regional 
IjTOph glands. SjTpliilitic gummas seldom form large abscesses, 
ulcerate with greater regularity and show more or less circular 
ulceration with infiltrated margins and no imdermining of the 
edges, 

II. Multiple Ulcerating Gummous Sporotrichosis. This 
variety of the disease develops similarly to the first but ulcerates 
with the development of tuberculoid, sjq^hiloid or ecthjunaform 
lesions. The ulcerations are uspally fistulous in character, with 
nairow% irregular openings, loose violaceous borders, scanty serous 
or viscid sanguinolent pus, and dirty granular bases that bleed 
readily and are usually crust covered. The cup-shaped depression 
with periplieral infiltration already referred to can usually be pal- 
pated. This, the most common, is the tuberculoid type". Some- 
toes there are large open crateriform ulcers of the sjqihiloid ty^pe. 
Occasionally the ulcerations are superficial and heatyly crusted'like 
the lesions of ecthyma. Frequently there are several fistula? from 
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one abscess, tbeir orifices separated by narrow bridges of \dolaceous 
skin. The development of the ulcerative stage may be rapid, 
occurring in less than three weeks, or it may require several months. 
Involution is usually verj’^ slow in untreated cases, ulcerations per- 
sisting for months or even years. The scars are usually irregular, 
linear or stellate with associated tongue-like tags or remaining 
fistulous walls, and with areolar pigmentation. Sometimes the 
scars are smooth, polycyclic and pigmented as in syphilis, at other 
times they show central keloidal thickening as in tuberculosis. 
This tj’pe of sporotrichosis is difterentiated from scrofuloderma by 
the central superficial softening, the wide violaceous zone of infil- 
tration, the homogeneous, viscid pus, the rapid evolution of indi- 
vidual lesions, the lesional and evolutional polymorphism and the 
absence of Ijanph-node enlargements and scrofulodermatous scars 
and fistula in the neck. Of diagnostic importance is the recur- 
rence of ulceration within the scars after spontaneous healing or 
inadequate treatment. While general sjTnptoms are ordinarily 
absent, in long-continued, ulcerative cases there is usually a steadily 
increasing debility, anemia and cachexia and some local disability. 
Eisenstaedt^^ reported the first case of tuberculoid sporotrichosis in 
this country in a patient operated upon for supposed tuberculous 
adenitis of the neck, with subsequent development of disseminated 
cutaneous lesions. 

Barely a ‘diot” abscess will develop with associated edema 
and inflammation, simulating a fm-uncle. Autoinoculation may 
occur about the ulcers with the development of acneiform, vege- 
tating or verrucous, and occasionally trichophytoid lesions. 

III. Localized LviMPHANGiTic Sporotrichosis. This variety 
of the disease is the one most commonly met with and described in 
American literature. The first manifestation is the initial lesion 
or sporotrichotic chancre, occurring at the site of inoculation, 
where there is usually a break in continuity of the skin due to 
injury. A frequent site is the index finger, thumb or back of the 
hand. This lesion is sometimes a simple ulcer, an acneiform pus- 
tule, an abscess, a gumma or frequently a vegetative plaque, 
becoming verrucous and having the appearance of a verrucous 
tuberculosis. Barely this is the only lesion present. Usually after 
a variable period of a few days to several weeks multiple subcu- 
taneous gummas appear along the course of lymphatic drainage 
from the site of inoculation, and with these there is also frequently 
an ascending Ijunphangitis resulting in a palpable, painless,- cord- 
like thickening of the Ijunphatic vessels, which is sometimes very 
pronounced. The gummas usually behave in a similar manner to 
the lesions in the first variety of the. disease, but frequently ulcer- 
ate spontaneously or after incision with the development of poly- 
morphous lesions such as have just been described. The regional 
Ijunph nodes may enlarge, being indurated and occasionally sup- 
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purative. A pure culture of sporotlirix has been obtained from 
a suppurative gland. The lymphatic variety remains a localized 
cutaneous and subcutaneous process, very rarely becoming dis- 
seminated through tb Ipod vascular system to other parts^ ot 
the body. The initia^'.^ -<6n may have healed, the disease showing 
only the localized gu| - Tons lymphangitis, or there may be no 
bunphangitis and the site of inoculation may show the only mani- 
festation of the disease. The diagnosis is based on the mixed 
aspect of the chancre, which at one time may be both vegetating 
and oozing, verrucous and dry, the rapid evolution of the lesions, 
the presence of micro-abscesses in the vegetations and of intra- 
dermic abscesses, the frequency of autoinoculation of the adjacent 
skin, the polymorphism of the gummas and their lymphatic dis- 
tribution, the Ijunphatic cords, the lack of symptoms and finally 
the rapid response to potassium iodide. 

IV. Sporotrichosis Dermiqtje. This comprises a group show- 
ing ulcerated or non-ulcerated lesions, nodules or infiltrated 
plaques, folliculitis, weeping, fungating, verrucous or papilloma- 
tous lesions, simulating in its varying forms verrucous tubercu- 
losis, papulo-necrotic tuberculides, scrofuloderma, blastomycosis, 
sarcoid, papulo-ulcerative and crustaceous syphilides, acnes and 
epitheliomas. A diagnostic feature in these cases is the usual 
presence of small gummas and micro-abscesses in association with 
the lesions. 

Our third case, several months after spontaneous involution of 
all visible lesions, showed a recurrence with the formation of a 
vegetative plaque on the flexor surface of the right wrist. This 
lesion was a sharply defined, oval granuloma, reddish-brown in 
color, and its surface was studded with drops of creamy pus from 
numerous miliary abscesses. The lesion was typical in appearance 
of a common form of blastomycosis, but a pure culture of sporo- 
thrix was obtained from it in six days. Examination of smears 
for blastomycetes was negative and the lesion healed rapidly 
under potassium iodide. 

liugel’s^^ case gave a history of an extensive pustular acne of 
ten years’ duration which had become considerably worse after 
sleeping in fields and woods some months previously to being 
seen. He showed the usual picture of a severe acne of the chest 
and back, with lesions on arms, legs and abdomen as w^ell, and 
lentil to hazelnut-sized nodules, ulcers, fistulje and scars, and 
\iscid, reddish-yellow pus. It was the picture of acne cachecti- 
corum, as described by Kaposi, and was so diagnosed until the 
sporothrix was cultivated from an incised nodule. The histologi- 
cal pictm’e vns like that in sporotrichosis, and the nodules and 
ulcers disappeared after four weeks of potassium iodide medica- 
tion. V e have seen an identical case in a farmer boy in whom 
a mycotic infection was suspected after failure of therapeutic 
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response, but the case was lost sight of and no bacteriological 
examinations had been made. 

V. Sporotrichosis Epidermiqhe. In tliis group are lesions 
resembling erythemato-squamous dermatitis, ^’^esicular eczemas, 
trichophy tides and tinea kerion, frequently developing through 
inoculation of the skin bj'- secretions from ulcerated sporotrichoses. 

VI. Extracutaneous Sporotrichosis. As previously noted, 
sporotrichosis may involve any and all tissues of the body. Usu- 
ally in these cases, but not invariably, there are also cutaneous 
lesions. 

The muco^is membranes may be involved by erythematous, 
ulcerative, suppurating, vegetative or papillomatous lesions with 
the development of. angina, stomatitis, glossitis, laryngitis and 
rhinitis. These lesions are usually accompanied by lymphangitic 
gummous chains or adenopathy, do not show false membranes 
and on healing leave soft, pliable scars without deformity. On 
the mucous membranes in such healed cases the sporotlrrix may 
grow as a saprophj'te, rendering the patient a tjqiical “carrier” 
of the disease. Our fifth case, in addition to cutaneous lesions, 
showed a sharply defined, cup-shaped ulceration of the mucosa 
overlying the anterior part of the nasal septum which had the. 
appearance of an ulcerative sj’philide. 

The muscles, the mammary glands and other glandular sirveivres 
may be involved with lesions usually resembling syphilitic gummas 
or tuberculous “cold abscesses,” pyogenic abscesses and even 
carcinoma. Gougerot describes as one of the seven varieties of 
sporotrichosis “le grand absces,” occurring as single or multiple 
subcutaneous, muscular or osseous abscesses containing 500 cc or 
more of serous or viscid pus. This variety was first described 
bj' Dor,^^ in 1906, and is attributed to a distinct species of sporo- 
thrix, the Sporotrichum dori. The bones may be involved, with 
osteomyelitis and hjqiertrophic osteitis, simulating luetic, tuber- 
culous, chronic pyogenic or metastatic malignant conditions and 
accounting for spontaneous fractures and interosseous abscesses. 
Aloin and Tallin reported a case of sporotrichotic abscess of the 
frontal bone simulating a tertiary S5q)hilide. Sporotrichosis of the 
synovial membranes and articulations may resemble conditions of 
tuberculous, gonococcal or syphilitic origin. Wolbach, Sisson and 
Maier^^ described a case of acute traumatic artluritis from which 
they isolated a distinct species of sporothrix, the Sporotrichum 
councihnani. 

Gifford and Wilder and McCullough^-^ have reported a number 
of cases of eyelid infection. The conjunctiva in' such cases 
shows follicular granulations and minute yellowish gummas and 
the sporothrix may be cultiA^ated from the lacrimal secretions. 
McCullough acquired a conjunctival infection while working with 
laboratory cultures. 
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The viscera may be infected by the sporothrix. Le Blanc® 
reported 2 pulmonary cases, in 1 of which the sporotlu’ix was cul- 
tivated from the sputum. Cases of pulmonary involvement are 
recorded also in the French literature. Warfield®® recently reported 
a case of extensive visceral involvement with cultural and necropsy 
findings. The patient was a stable boy, whose first lesion was on 
the dorsum of the foot! Disseminated cutaneous and subcuta- 
neous lesions appeared later, then pulmonary symptoms, and the 
patient grew progressively worse and died in spite of intensive 
iodide medication. Brainos®’ reported a sporotrichotic chancre of 
the penis, diagnosed primary syphilis, which became phagedenic 
under antiluetic .treatment, then yielded a positive culture of 
sporothrix and healed rapidly under potassium iodide. Cases of 
sporotrichotic epididjmioorchitis and of pyelonephritis have been 
reported. 

Acute and Subacute Febrile Sporotrichosis. "Wliile sporotrichosis 
is characterized by the extreme indolence of its development and 
course and the absence of fever and all s 3 ’’stemic symptoms, it 
may at times be abrupt in onset with fever and the general s;>rmp- 
toms of an acute septicemia and a rapidity of development of 
lesions in the maimer of an eruption. Cases have been recorded 
in which febrile attacks and constitutional sjunptoms attended the 
development of acutely inflammatory abscesses. Some showed a 
tendency to recrudescence of febrile sjmiptoms coincident with the 
formation of new lesions, or a tendency to become subacute and 
protracted with progressive asthenia, loss of weight, anemia and 
general debility. Occasionally a gumma takes on the character 
of an acute coccic abscess with rapid development, adherence to 
the skin, lancinating pain, edema, diffuse, red infiltration of an 
erysipeloid type, ulceration in a few days and then chronic involu- 
tion. Cultures in such cases fail to show secondary infection and 
do not always yield the sporotlnix. 

The case of Brissaud and Rathery^® is worth citing because of 
its resemblance to a pyogenic bacteriemia. The first sjunptom of 
the disease was a diffuse pain in the forearm followed shortly by 
the appearance of a swelling on the arm and later a nodule, small 
at first and attaining the size of a walnut. Similar lesions then 
appeared on the legs, all preceded by diffuse pain. Fever devel- 
oped, alternating at times with chills, and there was continuous 
nausea, anorexia, epistaxis and insomnia. In tlnee w'eeks the 
patient lost 20 pounds, became asthenic and unable to work, and 
entered the hospital with a diffuse generalized eruption of hypo- 
dermic sporotrichotic giunmas and a temperatm-e of 101° to 102.2° 
h., vhich rernained so for eight daj’^s, the fever terminating by 
lysis on the eighteenth day. During tliree months in the hospital 
the patient had a second febrile attack, similar to the first, asso- 
ciated with the appearance of crops of new lesions with ulceration 
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and sanguineous discharge. Cure finally resulted under prolonged 
iodide medication, 

Pathological-histology. The microscopical study of a sporotri- 
chotic lesion reveals it to be a chronic granuloma showing simi- 
larity to sjTihilitic, tuberculous and chronic pyogenic disease all 
in one lesion. The periphery shows an intense connective-tissue 
inflammation with vascular dilatation and infiltration of plasma 
cells, young connective-tissue elements, IjTnphocjdes and some 
mast cells, concentrated about the vascular structures in sheath- 
like formation but also invading the collagen bimdles. In the 
mid-portion there are numerous large epithelioid cells and fairly 
abundant giant cells of the Langerhans type witli a grouping sug- 
gestive of tubercles. Within these cell groupings are poljmiorpho- 
nuclear neutrophiles and eosinophiles, macrophages and erjdhro- 
cytes, especially dense near the center, where there is a variable 
amount of necrosis and suppuration. There is a greater tendency 
to the formation of micro-abscesses than to necrosis and necrotic 
elements are mingled witli richly .stained cells. Thus we see tlnee 
zones: The periphery sj^ihiloid, the middle tuberculoid and the 
center chronic suppurative. These zones vary in distinctiveness 
and cannot always be defined. In syphilis the vascular changes 
are usually more pronounced, the epithelioid and giant cells show 
less grouping, the pol^nnorphonuclear cells are less abundant and 
there is no suggestion of a fibrous encapsulation. In tuberculosis 
the infiltrate is less rich in cellular elements, the necrosis is more 
pronoimced and compact, the vascular changes are more intense 
and the periphery is less sharply defined. Frequently a differential 
diagnosis from sjqihilis, tuberculosis or blastomycosis cannot be 
made. The cutaneous lesions show clnonic inflammatory changes 
of the epidermis and corium with minute papillary abscesses and 
the vascular and perivascular reactions and tubercle formations 
previously noted. 

It is difficult to find the organism in human tissue though easy 
in experimental animals. Basophilic, spindle-shaped spore forms 
are found at the periphery of the lesion and sometimes in the. 
giant cells. The mj'celium cannot be demonstrated . in tissue 
sections. 

Morphology and Bacteriology. The sporothrix is a filamentous, 
spore-bearing fimgus, recognized as occurring in several varieties. 
Probably because of the pleomorphic characteristics of this fungus 
there has been a great deal of controversial discussion over the 
identity of the organisms causing the common varieties of sporo- 
trichosis, the French‘S holding out for a distinction between Sporo- 
trichum beurmanni and Sporotrichum schenckii and maintaining 
the fungus most commonly met with to be the Sporotrichum beur- 
manni, while the American cause has been ably championed by 
J. D. Davis,®® who has shown these twa species to be identical and 
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who believes that only the name Sporotrichum schenckii should 
be retained in^ honor of the priority of Schenck’s discovery. ^ Less 
common species of pathogenic sporotricha are the Sporotrichum 
dori and Sporotrichum councilmani. The Sporotrichum indicum, 
Sporotrichum jeanselmei, Sporotrichum gougeroti and Sporo- 
trichum asteroides are recognized as subvarieties of Sporotrichum 
beiirmanni, with the possible exception of Sporotrichum gougeroti. 



Fig. 1.— Three- and six-week cultures of Sporotrichum schenckii. 


^ The sporothrix is difficult to find in smear preparations, but 
is usually readily grown on ordinary culture media. A liberal 
amount of pus, preferably aspirated from an unopened abscess, is 
planted on the culture medium, of which the best is probablv 
poj;ato or Sabouraud’s peptone-glucose agar: Peptone, 1; glucose 
3./ ; agar, 1.5; water, 100. The tubes are kept uncapped at room’ 



66 


foerster: sporotrichosis 


temperature and in four to eiglit days colonies appear as small 
white acuminate points about 1 mm. in diameter and surrounded 
by white finely rayed areolae. The colonies slowly increase in size 
and assume a convoluted appearance aptly described by Beatty 
as resembling worm casts in the sands at the seashore. After a 
variable time, usually seven to ten days, sometimes tlmee or more 
weeks, the colonies darken in color, becoming light brown, chocolate- 
brown and finally black. 

Davis^® has shown cliromogenesis to be a variable characteristic 
of all strains and dependent on growth conditions. Pigment for- . 
mation is more abundant on rich sugar media, especiallj'’ on carrots, 
and when the -oxygen supply is good. The mycelium is colorless 
or a faint brown, the pigment is in the spores, which are aerobes, 
and is light brown, homogeneous and non-granular. Meyer and 
Aird^° showed variable fermentation of lactose and saccharose bj’’ 
both French and American varieties. Growth characteristics at 
different temperatures are also variable. 

For studying a cultm-e, Beatty^* adwses placing a small amount 
on a slide and gently spreading it in water so as not to disturb 
the spores. When dry, a few drops of formic acid are applied, 
the slide heated until the acid steams, then cooled, and this process 
repeated se^•eral times, after which the slide is washed, counter- 
stained for several minutes with borax methylene blue, washed, 
dehydrated with absolute alcohol and mounted in xvlol. The 
mycelium is septate and branching • and about 2 microns in 
diameter. The .spores are pear-shaped, 2 to 4 microns wide, 3 to 6 
microns long, mounted on short slight stems and usually grouped 
at the ends or on branches of mycelium. Growth takes place by 
elongation and division of spores and subsequent development of 
radiating mycelium. After long growth or on media poor in 
nutrient value, chlamydospores appear at the ends of filaments or 
along their course. These are thick-walled spherical bodies, about 
5 or more microns in diameter.^’ 

In living tissue the sporotricha occur always as elongated or 
oval bodies of fairly uniform size, about 2 to 3 microns broad and 
3 to 0 microns long. They are usually single, but may be grouped 
radially about a spore or end to end. These spindle forms are 
basophilic and often show transverse, dark, granular bands, clear 
areas at the ends and a capsule-like membrane. Growth takes 
place by budding from the ends. To demonstrate the organisms 
in tissue, Taylor« recommends a modified Gram stain. The sec- 
tions are steamed for one minute with aniline methylene violet 
and counterstained lightly with alcoholic eosin. Direct prepara- 
tions from lesions show Gram-negative spores, while from artificial 
media Gram-positive and acid-fast spores and mycelium are 
obtained. 
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The true pathogenicity of the sporothrix has been demonstrated 
by the fulfilment of Koch’s postulates. Acute and suhacute 
septicemias are usually produced in_ all experimental animals with 
diffuse involvement and degeneration of the viscera as well as 
cutaneous and subcutaneous lesions. In pathogenicity in animals 
and in serological reactions the Sporotrichum schenckii and the 
Sporotrichum beurmanni are similar. 

The studies of de Beurmann, Gougerot, Bloch, Widal and Abrami 
have indicated the similarity of mycotic to bacterial infections. 
The differences are largely differences of degree -nnd detail.^ Both 
types of organisms occur as saprophytes in Nature, and in man 
and animals are pathogenic under certain conditions, gain entrance 
to the body by cutaneous or mucous membrane inoculation, pro- 
duce disease because of either diminished resistance of the soil, 
augmentation of virulence of the parasite, sensitization of the 
soil by secretions of the saprophyte, or adaptation of the soil to 
the germ, and are subject to hematogenous on lymphatic dis- 
semination. 

Serology. In sporotrichosis there is frequently a hematogenous 
dissemination of the infection -and the spores have been isolated 
from the circulating blood. Widal and Abramk^ introduced the 
agghdinatio7i test as a diagnostic factor, the technic of which is, 
similar to that used in tjqihoid fever and is diagnostic in dilutions 
of 1 to 100 and over. They obtained agglutination at 1 to 800, 
and a year after cui’e de Beurmann obtained positive reactions at 
1 to 60 and 1 to SO. Gaucher obtained a sudden agglutination 
increase from 1 to 800 to 1 to 1500 dilution just preceding a relapse 
with multiple gummous skin lesions apparently the result of a 
sporotricliemia. Normal human serum may give an agglutina- 
tion as high as 1 to 40, while some cases of sporotrichosis give 
negative tests with undiluted serum. Various mycoses give posi- 
tive reactions in dilutions of 1 to 40 to 1 to 150, and occasionally 
even higher, a reaction of 1 to 400 having been recorded in hemi- 
sporosis. The technic is given by Moore and Davis.'*-* A two to 
four weeks’ old culture of sporothrix is shaken down in normal 
saline solution, then centrifuged to separate the spores from the 
mycelium which settles to the bottom. The suspension of spores 
is diluted so as to obtain several hundred spores to a microscopical 
field, dhis is then mixed with the serum in varying dilutions and 
read microscopically aftk- twenty-four hours. 

Midal and Abrami also introduced the com'plement-fixaiion test, 
based on the ready formation of antibodies in sporotrichotic serum 
ancl aflording a valuable diagnostic aid in differentiating blastomv- 
cosis which apparently does not generate antibodies. A culture of * 
sporothrix is used as the antigen for this reaction, which is negative 
tor syphilis, tuberculosis, blastomycosis and tinea infections, but 
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may be positive for liemisporosis, actinomycosis, and thrush as 
well as for sporotrichosis. 

Diagnosis. In the diagnosis of sporotrichosis, syphilis, tubercu- 
losis, pyogenic infections, glanders, lepra, blastomycosis, actino- 
mycosis and other mycoses come up for consideration. Tlie 
recognition of sporotrichosis is largely dependent upon a considera- 
tion of the possibility of its presence in all cases of chronic suppura- 
tive or granulomatous disease. This is especially important when 
such cases are characterized by multiple cutaneous or subcutaneous 
gummous lesions often associated with a primary traumatic lesion 
and a distribution suggestive of lymphatic dissemination, by the 
absence of the usual inflammatory sjunptoms of a coccic infection, 
by the failure of response to ordinary surgical procedures and by 
the protracted natm-e of the disease. A large number of dissemi- 
nated cutaneous or subcutaneous gummas with lack of a char- 
acteristic distribution or grouping, absence of adenopathy and 
mucous membrane lesions and absence of other evidences of syphilis 
should arouse a suspicion of sporotrichosis. Whenever there are 
multiple suppurating lesions in bones, joints, muscles or synoviaj, 
particularly when such lesions follow the course of the lymphatics 
from a peripheral ulcerating lesion, sporotrichosis must be con- 
sidered, 

PoljTuorphism in a solitary lesion or group of lesions and pecu- 
liarities in evolution or involution of cutaneous or subcutaneous 
'suppuration, such as failm’e of an abscess to ulcerate, continued 
.abscess formation after an ulcer has cicatrized and the appearance 
of neighboring lesions after apparent lymphatic dissemination or 
epidermal autoinoculation, are diagnostic featmes. It must be 
kept in mind that the basic lesion of sporotrichosis is the gumma, 
that this lesion always begins as a small hard nodule, and when 
it softens or ulcerates the process is always central with a remain- 
ing peripheral infiltration resulting in a characteristic cup-like 
lesion. The ulceration is usuall.y smaller than the infiltration, the 
pus is usually viscid or sanguino-purulent, there is never a “core” 
as in a furuncle, the ulcer margins are violaceous and ragged and 
the cicatrices imperfect. The sporotrichotic lesion may be solitary, 
it may be tender and acutely inflammatory, or the disease may 
manifest itself as an acute bacteriemia. 

Sporotrichosis may occur in a syphilitic and frequently does 
occur in tuberculous patients, and it may be associated with other 
cutaneous or extracutaneous diseases. Potassium iodide should 
not be used in a therapeutic test for syphilis, nor iodide prepara- 
tions in suspected tuberculoses, rvhen the possibility of a sporo- 
« trichotic infection exists. 

Recomse to culture should always be taken for the sporothrix 
grows on ordinary sugar media at room temperatme and is easily 
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recognized. Wdien cultures fail, due to secondary ^ection or 
iodide medication, tlie agglutination test or the complernent-iixa- 
tion reaction should be employed. Another test is the inirci- 
cutciucous Teciction of Bloch, in which 0.1 cc of a killed saline sus- 
pension of sporothrix is injected into the skin.y* In positive cases 
a small, raised papide with an edematous and mSammatory areola 
appears after twenty-four to forty-eight hours, vhile the consol 
inoculations are negative. The administration of potassium 
iodide does not interfere with the intradermic reaction but may 
result in a weak agglutination reaction. An eosinophiha of 5 to 8 
per cent or more and the presence of large numbers of eosinophiles 
in the pus are of diagnostic value.^ There may be a leukoc\i;osis 
of 16,000 to 20,000. The most satisfactory experimental inoculation 
is that of the rat in which an early sporotrichotic orchitis develops. 
Other diagnostic featiues have been referred to under sjnnpto- 
matology and pathological histology. 

Treatment. Potassium iodide is practically a specific in the 
treatment of sporotrichosis, though it probably has no direct lethal 
action on the organism and its administration as a prophylactic 
does not prevent infection. It should be given in rapidly increas- 
ing dosage of from 30 to 90 grains daily with plenty of water or 
milk, and it should be continued for four to six weeks after appar- 
ent complete recovery to avoid recurrence of the disease. If 
potassium iodide is not tolerated, autogenous vaccines, potassium 
iodide with tincture of belladonna and arsenicals are recommended. 
Stokes, Nichols and Reasoner have had favorable results with 
arsphenamine. Stokes has noted, response under mercury, while 
Crutclifield reports failure of mercury and arsphenamine to influ- 
ence the lesions. Surgical intervention, such as incision, excision, 
cautery or curettage, is distinctly contraindicated and is usually 
followed by increased suppiuation and prolonged ulceration. 
Open lesions should be flushed and compressed, and large abscesses 
aspirated and flushed with Lugol’s solution (iodine, 10; kali iodide, 
20 ; aqua, q. s., 100) . For local application, Gougerot recommends : 
Potassium iodide, 4; ferric iodide, 4; emplastra diachylon, 60. 
For torpid ulcerations he suggests the apphcation of tincture of 
iodine followed by the application of a powder of morphine chlor- 
hydrate, 0.5; powdered iodine, 0.5; talc, 60. HechG^ employed 
vaccines in his case with rapid healing after seven injections, but 
recurrence in six months. The roentgen-rays and ultraviolet 
rays have been used with success to hasten resorption of lesions. 

Prognosis. The prognosis, as a rule, is good, for under appro- 
priate treatment prompt improvement and rapid recovery may be 
expected in foiu to eight weeks or at the most in several months’ 
time. However, some patients decline steadily in spite of treat- 
ment and recover only after a very stormy course or die from 
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intercurrent disease. Relapses or recurrences should be guarded 
against by prolonged iodide medication. 

Case L— H. S., a white male, aged twenty-two years, was an 
employee of a tree nursery. This patient and the three following 
were referred by a liability insurance company. 

The patient stated tliat in April, 1922, he injured the tip of the 
right thiunb with a barberry thorn while at work. In a few days 
the thumb is said to have swelled to twice its normal size, showing 
a granulomatous mass with multiple pustules at the tip and along 
the nail folds. At about the same time a pea-sized subcutaneous 
nodule appeared on the back of the hand and a week later a group 
of sjTnptomless nodules appeared in linear formation along the 
right forearm . About ten days later some of these nodules enlarged 
and softened with inflammatory clianges in tlie overlying skin. 



Fig. 2. — Ulcerative Ijinphangitic sporotricliosis. (Case I.) 


The abscesses were then incised, following which they enlarged 
and continued to discharge pus. Several abscesses ulcerated spon- 
taneously. I saw the patient on July 7, at which time he showed 
a condition as described, though the primary lesions had healed 
and there were gummas along the Ijonphatics of the right 'upper 
arm, enlarged Ijunph glands in the right axilla and a discoid, ulcer- 
ated and infiltrated area of inflammation, 2 cm. in diameter, on 
the flexor surface of the right forearm. The history and examina- 
tion were otherwise negative. A softened nodule was incised and 
in eleven days a pure culture of sporotlirix was obtained from the 
pus on glucose-peptone agar. Under 90 grains of potassium iodide 
daily the ulcerations healed in four weeks and the nodules gradu- 
ally disappeared in the course of two months. 

Case II.— L. M-, a white male, aged sixteen years, was also an 
employee of a tree nursery. Early in June, 1922, the patient 
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injured the back of the right hand with a shovel while at work. 
A few days later the site of the abrasion showed an inflammatory 
ulceration and a week later several pea-sized nodules appeared on 
the back of the hand, unist and forearm in the order' named. At 
the end of the second week an inflammatory cutaneous nodule 
appeared on the right shoulder and ulcerated spontaneously in 
several days. The patient recalled a past furunculosis on the 
back and neck; the history was otherwise negative. Examination 
on July 6 showed a sharply defined ulceration, 1 cm. in diameter, 
with marginal infiltration and a seropurulent discharge on the 
back of the right hand. The right deltoid area showed a ragged, 
superficial ulceration about 2 cm. in diameter. At the elbow there 
was a small, deep ulcer with deep infiltration extending longi- 
tudinally as a narrow band. There were several pea-sized cutane- 
ous and subcutaneous nodules and an enlarged epitrochlear Ijunph 



Fig. 3.— Sporotrichotic granuloma resembling blastomycosis. (Case III.) 


gland. Culture media inoculated with pus remained negative, 
but an abscess opened by Dr. Margot, pathologist at the Milwaulvee 
County Hospital, yielded the sporothi’ix. The lesions rapidly 
involuted under large doses of potassium iodide and a local appli- 
cation containing thjunol iodide. The patient was returned to 
vork eleven days later, at which time all the ulcers had healed 
and involution was progressing rapidly. 

Case R., a white male, aged fifty years, was a gardener 

at a tree nursery. Patient stated that while trimming barberry 
hedges in h'lay, 1922, he injm’ed the left thumb and right index 
finger with thorns which became imbedded in the skin. Ten days 
later these sites became swollen, pustular and granulomatous, 
caiismg total disabilit.y. Several weeks later nodules appeared on 
the flexor surface of the left forearm and extensor sm-face of the 
right forearm. Examination on July 20 showed large granule- 
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matous lesions on the thumb and index finger, and hazelnut- 
sized cutaneous and subcutaneous nodules nn the forearms, asso- 
ciated with' palpable thickening of the lymphatic vessels. Some 
•of these nodules showed softening, but none had ulcerated. Patient 
stated he had had a similar condition of less severity about a 
year previously when on the same job. At that time the lesions 
yielded to a local application which he was again emplojung. I 
advised potassium iodide. I saw the patient again on December 
1, 1922, at which time he presented himself because of a vegetative 
plaque on the flexor surface of the left wrist, 5 cm. in diameter and 
I cm. in elevation, with a sharply defined elevated margin and a 
granulomatous surface studded with pustules. The present lesion 
had developed gradually during several months, and the previ- 
ously noted lesions had entirely disappeared, though internal medi- 
cation was not employed. As noted in the texi;, this lesion had the 
appearance of blastomj^cosis, though examination failed to confirm 
that suspicion, and a pure culture sporothrix was obtained from 
some viscid greenish-yellow pus expressed from the growth. Treat- 
ment had been withheld until the diagnosis was established, but 
when potassium iodide was administered in^mlution was rapid 
and the patient was returned to work in a few weeks. This patient 
was shown at the annual meeting of the Chicago Dermatological 
Society on January IS, 1923. 

Case IV.— A. McL., a white male, aged fifty-four years, a gar- 
dener at a tree nursery, was admitted to the Surgical Service of 
the Milwaukee County Hospital in Ma)’’, 1922, because of multiple 
suppurative lesions on the hands. The patient stated that early 
in May he removed several barberry thorns from the left index 
finger and several days later he bruised the back of the right hand. 
After about ten days the index finger became swollen and inflamed 
and the abrasion on the hand ulcerated. Durmg the next week 
the left forearm became swollen. Several pure cultm-es of sporo- 
thrix were obtained by Dr. Margot. I^flien I saw the patient, on 
July 6, he showed a recent scar on the left index finger, an irregular 
ulceration on the back of the right hand, subcutaneous and cutane- - 
ous gummous nodules in linear arrangement on both forearms, 
palpable cord-like thickening of the lymphatic vessels and several 
enlarged axillary l}miph nodes. The only ulcerated nodules were 
those that had been incised. After two months of potassium 
iodide internally and local applications of Lugol’s solution, the 
ulcerations had healed and the patient had returned to work, 
though evidences of the disease were still present. 

Case V.— A white male, aged thirty-one years, foundry fore- 
man, was referred by Dr. A. J. Williams, of Waulcesha, Wis. In 
March, 1922, the patient was burned on the flexor surface of the 
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right forearm with molten iron. Healing occurred in two weeks, 
leaving a scar. About three weeks later a pea-sized lump appeared 
next to this scar and ulcerated in two weeks, discharging a colorless, 
thin, sticky fluid. In two weeks this ulceration healed spon- 
taneously and a week later two additional small pea-sized nodules 
appeared ^ inch from the site of the burn and IJ inches from the 
previous ulcer. These lesions ulcerated in a week, discharging the 
same quality of fluid and then healing. Two weeks later a fourth 
nodule appeared 1 inch distant from the last two. In one week 
this lesion attained the size of a small pea, opened spontaneously, 
discharged a fluid pus and healed in five days. After remaining 
healed for one month this last abscess suppurated and ulcerated 
again and remained open to the time of examination. About the 
sixth month of the disease a fifth nodule appeared, developed to 
the size of a cherry in tluee weeks, opened, discharged and remained 
open, enlarging gradually and showing no tendency toward heal- 
ing. These lesions had all been painless. A negative venereal 
history, a negative Wassermann test, and failure of response to 
germicidal and healing applications were reported. When I saw 
the patient for the first time on October 9, 1922, he showed the 
last two ulcers cited and the pigmentation and scarring of the 
previous lesions. There were no other cutaneous lesions, no 
enlarged lymph nodes and no palpable lymphatic vessels. Exam- 
ination of the mucous membranes showed a deep, sharply defined, 
cup-shaped ulceration of the nasal mucosa, about 1 cm. in dia- 
meter, on the anterior portion of the septum on the left side. This 
lesion had the appearance of a S 5 q)hilitic ulcer. There was no 
evidence of syphilis or tuberculosis. Pus taken from the ulcera- 
tions on the forearm was planted on Sabouraud’s media, the patient 
placed on potassium iodide, 10 to 30 gm., three times a day, and 
the lesions exposed to the ultraviolet light. Response was rapid, 
the ulcerations on the arm having healed completely in four weeks 
and the nasal ulcer in five weeks. The cultures remaining nega- 
tive, a specimen of blood was taken on December 2, at which time 
there was no evidence of the disease, though the patient was still 
taking iodide. The following findings were recorded by Dr 
Arthur Margot, to whom I am indebted for carrying out the com- 
plement-fixation and agglutination tests: Complement-fixation: 
1 atient s serum, 0.1 to 0.2 cc; antigen, 0.1 to 0.5 cc; complement, 
0.5 cc; physiological saline, 0.8 to 0.4 cc; sensitized cells, 1 cc. 
Result, -f -p in all of six tests. 

_ Agghdination Test. Positive agglutination was obtained in dilu- 
tions of 1 to 25, 1 to 50, 1 to 100 and 1 to 200; negative at 1 to 300. 
All controls were negative. 

Case VI.— J. B., a white male, aged twenty-one j^ears, a fiber 
chair-weaver, of Waukesha, Wis., developed an infiltrated nodule 
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on the inner margin of the left forearm late in November, 1922. 
About two weeks later this lesion showed the characteristics of an 
indolent furuncle and opened, discharging a small amount of pus. 
During the next few weeks a chain of subcutaneous nodules appeared 
on the same forearm and arm. The patient was seen by me, 
January 16, 1923, through the coiutes}^ of Dr. S. J. Seeger. Exami- 
nation showed, at the site of the first lesion noted, a superficial 
ulcer, about 2.5 cm. in diameter, with a raised infiltrated marginal 
ridge and a pus-covered, granulating center. Above this ulcer, in 
linear arrangement along the course of Ijunphatic drainage, were 
eight subcutaneous gummas varying in size from that of a pea to 
a small hazelnut. These lesions were hard, elastic, freely movable 
and painless. There were also several palpable glands in the- left 
axilla, but no other manifestations of the disease. There was no 
history of an associated injury. The gumma dhectly above the 
ulcer showed central softening and adlierence to the overlying 



Fig. 4. — Sporotriohotic chancre ’n-ith gummous IsTOphangitis. (Case VI.) 


skin, which showed a dusky red inflammation. This lesion was 
incised and the viscid greenish-yellow pus cultured on maltose- 
peptone agar. Seven days later colonies of Sporotrichiun schenckii 
were identified and the patient placed on potassium iodide medi- 
cation, to which he responded with healing of the ulcer and involu- 
tion of the gummas. 

Conclusion. In reviewing the histories of reported cases of sporo- 
trichosis, one is impressed by the great frequency with which this 
disease is erroneously diagnosed and apparently not even sus- 
pected for weeks, months and sometimes years. Dm-ing all this 
time the patient is partially or wholly incapacitated for work and 
subjected to medical and surgical attention that does not benefit 
him. The glaring deficiencies of diagnostic effort as disclosed by 
the records are irrefutable evidences in support of the view that 
numerous cases of sporotrichosis are never recognized. The fre- 
quency^ with which sporotrichosis develops following injury while 
at work, its occurrence chiefly among the wage-earning class of 
indi\aduals, especially those in certain vocations, and the predi- 
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lection of the disease for the hands and forearms among manual 
workCTs are, I believe, arguments justifying its consideration 
among the groups of occupational diseases. The ever-widening 
scope of industrial and social medicine, enlianced by the intro- 
duction of special legislation in many states, increases the impor- 
tance of such diseases. In four of my cases, employees of a tree 
nursery, settlement for compensation claims rested. upon a recog- 
nition of the disease and its mode of contraction. 

The evidence at hand indicates that sporotrichosis is a disease 
of considerable prevalence and of world-wide distribution with a 
tendency to endemic occurrence in certain localities where the 
frequency'’ of its recognition appears to vary directly with the 
alertness of the medical profession to the possibilities of its presence. 
It is also evident that sporotrichosis is of considerable economic 
importance, and the rapidity and ease of cure under appropriate 
management, as contrasted with the otherwise prolonged period 
of disability and medical supervision, make it incumbent, upon the 
practising physician and surgeon to acquaint himself with the 
various manifestations of this disease. 
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AN UNUSUAL MALIGNANT TUMOR OP THE PANCREAS. 
By N. C. Foot, M.D., B. N. Carter, M.D., 

AND 

i\I. J. Flip.se, M.D., 

CI.yCIX.VATI, OHIO. 


(From the Department of Pathologj', .Surgerj' and Medicine of the Medical College 
of the Univer.sity of Cincinnati and the Cincinnati General Hospit.al.) 


The neoplasm to be described presented so much difficulty in 
diagnosis and the case such unu.sual symptoms, that it is well 
worth reporting. Regarded medically it was thought to be a case 
of cerebellar tumor or abscess; surgically considered it appeared 
to be the latter; owing to its gross pathology this opinion was at 
first substantiated, only to be rejected for a diagnosis of malignant 
neoplasm with cerebral and cerebellar metastases. The primary 
groTni;h was apparently in or near the head of the pancreas, with 
metastases to the hilum of the right lung, the pericardium, retro- 
peritoneal and mesenteric lymph nodes, and to the cerebrum and 
cerebellum by way of the choroid plexus. Owing to the fact that 
the primary growth, as determined by its larger size and more 
extensive necrosis, occurred in the head of the pancreas, and because 
there was a developmental defect in the adrenals, whereby they 
were firmly and inex-tricably attached to the kidneys, it was thought 
to be a neuroblastoma. The head of the pancreas might have 
become involved by direct extension from the retroperitoneal region 
and the metastases to the brain further strengthened the impression 
of neuroblastic origin. 

Microscopical sections presented great similarity to neuro- 
blastoma, excepting that the non-medffilated neurofibrillas and the 
rosettes usually encountered in these tumors were not be be found. 
There was a chance that the granular material lying between the 
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cells might be degenerated neurofibrillm, or that the tumor 
represented the “neurocytoma” of Marchland (1907). In view 
of this uncertainty, microscopical sections from the growth were 
submitted to five eminent pathologists, all of whom have written 
more or less extensively upon the subject of neuroblastoma. Three 
of them confirmed the diagnosis, but admitted that it was difficult _ 
or impossible to prove it; the other two, living in different cities, 
were united in pronouncing it an at^ical, extremely metaplastic 
carcinoma of the pancreas. For this reason we must give both 
sides of the question due consideration. It seems that the latter 
diagnosis is probably correct, after having reviewed the material 
most carefully and consulted the rather meagre literature on this 
type of pancreatic carcinoma. 

We are all familiar with the more common primary carcinomata 
of the pancreas which arise from the duct epithelium and present 
no difficulties to pathological diagnosis, because of their outspoken 
epithelial type and glandular arrangement; the anaplastic type 
represented by the tumor we are describing, however, is rarely 
seen and as rarely reported. Articles on the subject are limited 
and unsatisfactory, if one disregards a few excellent, but brief 
reports. Perhaps the most instructive passages in this literature 
are contained in Ewing’s (1922) article on carcinoma of the pan- 
creas in his text-book on Neoplastic Diseases. He describes these 
tumors under two heads: (1) Carcinoma of the Ducts, and (2) 
Carcinoma of the Parenchyma. Fig. 331, on page 705, in his book, 
shows a tumor of the latter type, the photomicrograph of which 
might have been taken from one of our preparations. In sub- 
stance Ewing states that this type varies greatly, the cells may 
be small or large, granular or hydropic, the cell-borders are often 
indistinct and the nuclei large in proportion to the size of the entire 
cell. The more embryonic type of these tumors is composed of cells 
which are still smaller and very diffusely arranged in an indefi- 
nite stroma, which may be very delicate, giving a faintly alveolar 
appearance to a neoplasm which otherwise might pass for a lympho- 
sarcoma. He mentions one of his cases in which the original tumor 
was sarcomatous in appearance and the metastases to the lung 
contained small cuboidal, or fusiform cells. He briefly reviews 
the literature to tlie date of his publication (1922). 

Aside from his description of this tumor, we have been unable 
to find many articles that have any bearing on our case. Lock- 
wood (1921) describes a tumor in the tail of the pancreas, diagnosed 
b\^ Black and Bloodgood as sarcoma. The photomicrographs 
resemble our case, altliough we do not question the diagnosis on 
such meagre grounds. Speed (1920) reviews the literature and 
has collected 11 cases, 3 of them showmg lung metastases, but 
none extension to the brain. Liver metastases are more usual. 
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Fowler (1920) has described a carcinoma of the head of the pan- 
creas in which the differentiation of the cells is very poor and the 
appearance of which compares somewhat closely with those of 
our tumor. The li^’■er was invaded in this case, but neither lung 
nor brain. Goldstein (1922), reviewing the liistory of pancreatic 
sarcoma, quotes Segri, who found only 2 sarcomata in a series of 
132 pancreatic tumors. He has been unable to find more than 
19 accepted cases. Horgan (1920) discusses the histogenesis of 
carcinoma of the pancreas from cells in the islands of Langerhans. 
Fabozzi (1903) held this view and described 4 cases, 3 of which 
metastasized to the liver. His illirstrations are too diagrammatic 
to be at all conclusive and Ewing infers that this writer was mislead 
by the fact that the islands undergo “hypertrophy approaching 
the structure of the tumor” in these cases. 

We shall not dwell extensively upon the liistorj^ of neuroblastoma, 
the subject is very well covered in such text-books as Ewing’s 
“Neoplastic Diseases” (1922), and the latest edition of Dclafield 
and Prudden (1922), as revised by F. C. Wood. The papers of 
Wahl (1914), and lierxlieimer (1914), and of Lehman (1917), bring 
the sul)ject almost up to date and give extensive bibliographies. 
Since then comparati\'ely few instances of the tumor have been 
reported. In 1918, Herz and Secher, and AVolbach and Morse 
(1918) reported cases, in 1919, Comby and Demaria wrote papers 
on this subject and in 1920, Gunby published a case report and 
Christin and Naville (1920) described a neuroblastoma metastasiz- 
ing to the lateral cerebral ventricles. 

Neuroblastoma usually originates in, or near the adrenal glands, 
but it may arise anjAvhere in the sjnmpathetic nervous system. 
It may metastasize to the cranial bones, orbit, spine and ribs 
(Hutchinson’s type), or to the liver, (Pepper’s type). Metastasis 
to the musculature of the shoulder (Symmers, 1913), tlie hilum 
of the lung (Wright, 1910), or the brain and cerebellum (Christin and 
Naville, 1920) (Kuroda, Herxlieimer, 1914, loc. cit.) is considered 
so unusual as to render the diagnosis doubtful. The tumor is 
malignant, only one case of recovery after operative removal is 
rqDorted; usually extirpation is impossible, owing to the fact that 
the neoplasm already may be widely disseminated at birth, to the 
rapidity of metastasis, and to the risks incidental to operations 
on extremely youthful subjects and in difficult situations. Neuro- 
blastoma occurs almost exclusively in infancy and childhood, 
Herxlreimer (1914), and von Gierke (Aschoff, 1921), maintain that 
it occurs only during this period of life 
Grossly there is little to distinguish this tumor from lympho- 
sarcoma, though usually it is delimited from the surrounding' tissue 
fairly distinctly, when seen wdth the naked eye. Histologically, 
it is characterized by the presence of cells with small, rounded 
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nuclei whicli are rich, in chromatin and surrounded by an extremely 
narrow rim of cytoplasm, which tends to fray-out into processes. 
The elements tend to collect in groups, which may undergo central 
necrosis, or to gather in rings (Kuster’s rosettes) about masses of 
fibrilliB. The latter are very delicate, apt to be granular, do not 
stain characteristically for glia or collagenous material, and may 
be demonstrated by ordinar 5 ^ acid stains. They are well shown 
by Weigert's iron-hematoxjdin, followed by Van Gieson’s stain, 
but can be demonstrated to be non-medullated neurofirillfe only 
by means of silver impregnations, Bielschowsky or Levaditi. 
Antischkow, quoted by Lehman (1917), first described hollow 
rosettes, with their cells arranged about a lumen. 

The neuroblastoma is recognized as a product of the proliferation 
of sympathogonia, or cells intermediate in then- developmental 
stage between primary neurocytes and sympathoblasts, in the 
non-chromaffin line of descent of the sympathetic system. One 
tumor, described by Marchand in 1891, was interpreted bj'- him as 
descending from the primarj'^ neurocyte and given the name “neuvo- 
cjAcma.” Here tliere was no fibrillar matrix and the cells were 
small and rounded, of an extremely primitive type. This is the 
only true neurocytoma thus far described. Wolbach and Morse 
(1918), think that “neuroblastoma” alone and unqualified, is too 
inclusive and vague a name for this neoplasm, they propose the 
term “neuroblastoma sympathicum,” or “sympathetic neuro- 
blastoma” as an improvement,, replacing that of “ganglioma 
embryonale sympathicum” proposed by Pick. Landau (1912) has 
stated that the older the patient, the more mature will be the tjqie 
of cell found in the tumor and the better the chance for recovery, 
an assumption certainly not borne our by our case, or in the case 
of other types of malignant new growth. 

Cap History. J. M., aged thirty-four years, single, waiter, 
English, admitted July 21, 1922. 

Complaint. Knife-like pain in the back of the head. 

Family History. Negative. 

Past History. No operations nor serious illnesses; has had 
frequent attacks of hay-fever. There have been no headaches 
previous to the present illness. The left eye has had poor vision 
since birth. No otitis media nor tinnitus. Has had ver^*" poor 
teeth, a number of which have beeen removed. No cardio-respi- 
ratop diseases. Appetite has always been good, no nausea nor 
vomitihg. About four years ago the patient had attaclvs of colicky 
pain in the epigastrium, AA'hich sometimes came tAvice-a-day OA’^er 
a period of five months. During the attaclvS the patient became 
dizzy and fell, but did not lose consciousness. No blood in the 
stools, diarrhea, nor urinary symptoms. He has always slept Avell 
and has not been “ner\-ous.” Best prcAuous AA’eight 112 pounds 
present Aveight 110 pounds. ’ 
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Present Illness. Previous to three weeks ago the patient had 
been as well as usual and had no complaints. His illness began 
with headaches of a Imife-like character in the back of the head. 
At first these were slight and did not cause much discomfort, they 
have increased in intensity and duration until he is now in constant 
pain which is aggravated at times, becoming unbearable. The 
headache comes on at any time, bears no relation to' exertion, 
position, or the taking of food. It radiates down the back of the 
neck, causing some stiffness and retraction, nothing relieves the 
condition. Two weeks ago the patient felt hot and feverish and 
began to vomit. He has vomited at intervals since then, the 
attacks bearing no relation to meals. He was able to work until 
two weeks ago. The day of admission he fainted on the street 
and was brought at once to the hospital. Soon after the onset 
of headache, the patient seemed to have some stoppage of the nose, 
not being able to breathe freelj’", but there has been no epistaxis 
nor nasal discharge. There have been no mental symptoms. 

ExanninaUon. Temperature, 98.6° F.; pulse, 90; respiration, 16; 
white blood cells, 11,800; hemoglobin, 90 per cent; red blood cells, 
5,000,000. Differential count: Neutrophiles, SO per cent; small 
lymphocytes, 4 per cent; large lymphocytes, 14 per cent; eosino- 
philes, 2 per cent. 

The patient is a rather poorly-nourished white man complaining 
of intense pain in the back of the head, at times convulsed with 
pain, screaming loudly. He is rational and oriented. Head: 
There is no “cracked-pot” sound; slight tenderness to percussion 
to the suboccipital region. No' exostoses. A general physical 
examination is negative with the exception of the following: (1) 
Pannus over the left eye; (2) deflected nasal septum, (3) marked 
pyorrhea alveolaris. 

N exirological Examination. Cranial Nerves. (I) Sense of smell 
absent on both sides. 

H. No hemianopsia, the right disk is slightly edematous, espe- 
cially on its nasal half, its vessels are markedly enlarged, no hemor- 
rhages. 

HI, W and VI. There is nystagmus, which is most marked 
toward the right, the pupils are equal and react to light and accommo- 
dation. There is partial ptosis of the left lid, no strabismus. 

V. Negative. 

VH. The left half of the face is flattened, the mouth cannot be 
drawn as far to the left as to the right. 

VIH. No tinnitus, the hearing is equal and good in each ear. 
No involvement of this nerve can be determined. 

IX and X. Negative. 

XI. Negative. 

XII. Negative. 
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There is no aphasia. The patient is well-oriented and answers 

questions well, his memory is good.^ 

There is no motor nor sensory disturbance of the extremities or 

trunk. . 1 . 1 1 i-j. 

Reflexes. The right knee-jerk is more active than the lett, 

both being hjqieractive. There is a poorly-sustained ankle clonus, 
more marked on the right. The biceps and triceps are hyper- 
active, more so on the right. The Babinski and Oppenheim on 
the right are mildly positive. 

Cerebellum. (1) Nystagmus to the right; (2) suboccipital pain 
radiating to the neck; (3) gait slightly ataxic, the patient tends to 
veer to the left; (4) Romberg is positive, patient falling toward 
the right; (5) past pointing with botli hands, more marked on the 
right. 

Roentgen-ray of the skull showed no abnormality, plates directed 
toward the accessory sinuses were likewise negative. Blood and 
spinal fluid Wassermann examinations both negative. The urine 
shows 0.625 per cent sugar, blood sugar after twelve hours fast 
(patient on ward diet the previous day) 0.134 per cent. Urine of 
previous twenty-four hours contained 6.25 gm. glucose per liter. 
Glucose tolerance on the following day showed: Fasting (twelve 
hour), blood sugar 0.0932 per cent. The patient was then given 
1.7 gm. glucose per kilo of body weight, blood taken at intervals 
of twenty minutes gave the following sugar estimations: twenty 
minutes, 0.0935 per cent glucose; forty minutes, 0.15 per cent sixty 
minutes, 0.12 per cent. The urine examined during and following 
this test showed no glucose. 

The patient was kept under observation for a week, during which 
he complained constantly of headache, screaming at intervals 
witli the pain. The edema of the disks became more marked, 
the patient became dull^ and drowsy and vomited several times. 
His temperature did not exceed 98.6° F. His pulse rose to 100, 
but on the day before operation it fell to 54. The respirations 
remained regular and from 16 to 20 per minute. 

^ A diagnosis of right cerebellar lesion, most probably an abscess 
(judging from the rapid onset) was made. The patient was trans- 
ferred to the surgical service and operated upon July 28, one week 
after admission. 

Operation. A cross-bow incision was made and the cerebellar 
lobes exposed. A ventricular puncture was done before opening 
tlie dura and a great deal of fluid under pressure removed. The 
dura over tlie left lobe was opened first, the cerebellum beneath it 
looked normal. Upon opening the dura over the right lobe, many 
rather dense adhesions were found near the right cerebellar-pontine 
angle. The surface of the right cerebellar lobe was yellowish in 
color, tlie convolutions widened. On palpation a softened area 
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was felt in the right lobe, about 0 cm. from the midline, a needle 
was inserted into it and a yellowish, puriform material obtained 
on suction. The remainder of the operative field was walled-off 
with wet cotton, the needle withdranui and the cerebellum opened 
along the needle-tract. A cavity containing about 8 cc of puriform, 
thick material was exposed, two soft rubber tubes were inserted 
into its depths and a rubber tissue drain down to the angle. A 
stab-wound was made in the skin and -the drains brought directly 
tlirough to the exterior. The wound was closed throughout with 
catgut. An adJiesive-plaster dressing with a ehcclc-rein n^as 
applied to prevent flexion of the head. 

The patient stood the operation well and n^is returned to the 
ward in good condition. The wound healed per primam, all 
drainage being removed within two weeks. At the end of three 
weeks he was out of bed in a'' wheel-chair. The headaches had 
disappeared entirely, he n^as bright and rational, the nystagmus 
had disappeared. The decompression was full at first, but soon 
became flat and pulsated freeby. It seemed as though the patient 
were well. 

One month after operation the patient became quite restless, 
hard to arouse and irrational. There was profuse perspiration, the 
temperature rose to 103° F., the pulse to 140. At this time the 
only positive neurological findings were wealeness of the left face, 
generalized spasticity, and a fine tremor of the body and extremities. 
The decompression was not tight nor bulging and could be seen 
to pulsate freely. A ventricular puncture iwealed about 60 cc 
of clear fluid under increased pressure and with a normal cell count. 
A blood count showed 19,000 leukocytes. Daily spinal and ventric- 
ular punctures were done, there was no increase in pressure or 
cells at any time. The spasm and rigidity disappeared, only to 
return again in an aggravated form just before the patient’s death, 
which occurred on September 21, almost two months after the 
operation. During the last three weeks of the patient’s life he 
had long periods of consciousness, but was drowsy and hard to 
arouse. His temperature remained normal until two days before 
his death, when it rose to 101° F., and remained there until the end. 
The wound remained well-healed, the decompression pulsated at 
all times. 

The patient’s signs and symptoms tliroughout his convalescence 
from the operation, did not suggest increased intracranial pressure. 
This was borne out by the low spinal fluid and intracranial pres- 
sure readings with a manometer. There was no evidence of infection 
of the woimd, or of the spinal fluid. The cause of death could 
not be explained satisfactorily, there was no clinical evidence to 
account for the postmortem findings in the brain. The large 
tumor mass in the left frontal region gave no evidence of its position 
save possibly mental dulling. 
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Condensed Necropsy Protocol. Necropsy performed twenty- 
four hours postmortem so that the staff could be present. 

The body is that of a well-built, well-developed, but poorly- 
nourished white male, apparently about tliirty years of age. Rigor 
mortis is complete in extremities and lower jaw. Postmortem 
lividity is marked in dependant portions and in finger tips. ^ A 
pannus over the left eye and the operative scar in the suboccipital 
region are the only gross abnormalities noted on superficial exami- 
nation. 

The heart is acutely dilated and shows a grayish thickening of 
the epicardium over the left auricular appendage. 

The right lung weighs 650 gm. and lies almost free in the pleural 
ca\dty, some fibrous adhesions presenting along the convexity in 
the mid-axillary line and between the lobes. The upper and middle 
lobes are mottled deep-red on pinkish-gray, they are crepitant in 
front, but only slightly so beliind. Their consistence is increased 
in the less crepitant portions. The lower lobe is much increased 
in consistence, but still crepitates. It is of a uniformly deep-red 
color. On section, the apex of the upper lobe is found to be semi- 
consolidated, the blood and fluid content much increased while 
the air content is decidedly diminished. Sections float low in 
water. Sections from the other lobes are better aerated but much 
congested and edematous. At the hilum of the organ there is a 
firm, grayish-white mass of tissue measuring 3.5 x 6 x 4 cm. in 
size and made up of confluent lobules suggesting Ijunplioid tissue 
which has been invaded by a tumor. A milky fluid can be scraped 
off readily with the knife. The mass infiltrates the tissue about 
the hilum and bronchial tree and invades the lung in its immediate 
neighborhood. The left lung and organs of the neck present 
nothing worthy of mention. 

The spleen and liver are not grossly remarkable, the latter is 
small, pale, brownish-yellow in color and its cut surface shows a 
delicate nutmeg pattern. The parenchyma is not greas}^ The 
gastro-intestinal tract is not remarkable. In that portion of the 
mesentery attached to the jejunum is an enlarged Ij’^mph node, soft, 
whitish-gray in color and about 1 cm. in diameter, resembling the 
mass at the hilum of the lung in every particular. 

fihe ])ancreas is stony-hard, the head composed of two distinct 
lobules, and very thick in proportion to tlie rest of the organ, and 
measures 7 x 5 x 4 cm. in size. On section, it is found to be com- 
posed of more or less homogeneous grajdsh tissue (resembling the 
tumor in tlie pulmonary hilum) which has replaced the pancreatic 
tissue almost completely. The body of the organ consists of very 
much fibrosed pancreatic tissue and extends 8 cm. beyond the 
tumor. 

3 he suprarenals on both sides are firm and spread out over the 
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surface of the upper pole of either kidney, measuring 5x4 cm. in 
area and but 5 mm. in thiclmess. Section of these organs reveals 
a small, globular, milkj'- mass in the right medulla, about 4 mm. 
in diameter. (This is subsequently ascertained to be normal 
medullary tissue.) Otherwise they are very poor in medullary 
substance, being composed chiefly of yellowish cortical tissue which 
is so intimately blended with the kidney cortex that the organs 
cannot be separated one from the other. 

The kidneys and genito-urinarj'' traet are not grossly remark- 
able. 

The brain weighs approximately 1300 gm. The dura and lepto- 
meninges are in no way remarkable, there is no thickening nor any 
sign of meningeal inflammation. The left frontal lobe presents 
a softer consistence than the right, the cerebellar hemispheres are 
reduced in size, the right by one-half, the left by one-third. They 
present a scooped-out appearance over tlieir lower aspect, covered 
with grumous, puriform material and fresh looking granulations, 
which adhere to the margins of the operative wound. Upon 
opening the cerebral ventricles the right is found to contain clear, 
colorless fluid free from turbidity; from the left, lioweA’^er, there 
gushes a mass of thick, bloody, puriform material. The fact that 
this comes from the ventricle in a sudden spiu't indicates that it 
may have been expressed from a cavity in the frontal lobe by 
manipulation. Cross sections of the brain reveal such a cavity, 
4x5x4 cm. in size, situated in the left frontal lobe just in front 
of the basal ganglia and communicating with the anterior horn 
of the left ventricle by a ragged opening. The walls of the cavity 
are ragged and covered with bloody, puriform material. Sections 
of the left basal ganglia show them to be invaded by the necrotic 
focus just described, the remainder of the organ is not remarkable. 
The choroid plexus is noticeably thickened, grayish and nodular, 
and edematous. 

Microscopical Appearance of the Tumor and Organs. The out- 
standing feature of the microscopical examination is the character 
and distribution of the tumor; it is found to be composed of small, 
slightly elongated, elliptical or ovoid cells, with elliptical nuclei 
rather rich in chromatin, and with a very narrow zone of ragged 
cj^oplasm. They are usually loosely arranged, sometimes appear- 
ing to anastomose with one another and sometimes lying free. 
They vary in size from 10 by 14 microns to 10 by almost 20, in which 
case they are fusiform. There are three types of arrangement of 
these cells; (a) In the pancreas (Fig. p and lung (Fig, 2) they 
tend to lie in alveoli, in the former prominently outlined by stroma, 
in the latter less strongly indicated; (b) in the lymph nodes (Fig. 3) 
they are very loosely arranged and the alveolar septa scarcely 
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exist as such, the tumor rather closely resembling a lymphosar- 
coma; (c) in the choroid plexus they are closely packed (Fig. 4), 
more cylindrical than elsewhere and are arranged more or less at 
right angles to the choroid vessels, forming palisades along their 
adventitia. In their looser arrangement they tend to form balls 
(Fig. 2), which are often necrotic at the center; or to group them- 
selves about a central axis resembling a lumen, like hollow rosettes 
(Fig. 3). There is an extremely delicate and granular matrix 
about the loosely arranged cells, which resembles either endoplasmic 
debris or broken-down fibrillae. Sometimes this material can be 
seen to form short, curling threads, which stain pink wdth eosin. 



Fig. 1. The tumor in the pancreas; no sharp distinction betrveen tumor tissue and 
pancreatic structure. X 800. Hemato.xylin-eosin. 


purplish with ^ phosphotungstic acid hematoxylin, and faintly 
grayish-pink witli Van Giesen^s stain. No Bielschowsky prepara- 
tions were made. 

Tumor cells are found in sections from the brain, cerebellum, 
choroid plexus, hilic nodes of the lung, lung tissue, pancreas, 
mesenteric nodes and nodes in the omentum. In the heart tiiy 
metastatic emboli of tumor tissue, measuring from SO to 100 
microns in long diameter, are present in tlie capillaries. 

In tlie lung the tumor has invaded the alveolar walls, air-sacs 
and IjTuphatics about the hilum. The spleen is free from tumor 
cells. Ihe liver shows central necrosis and congestion of the 
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Fig. 2. — Mass of tumor tissue in hihis of lung; two mitotic figures near center. 

X SOO. Homatoxylin*eosin. 



Fro, 3. — The tumor in a mesenteric lymph node; note the tendency to form clumps 
and hollow rosettes. X SOO. Hematoxyh’n-eosin. 
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cliTonic passive tj’pe, but no tumor metastases are found. Large, 
“water-blister,” vesicular nuclei suggest glycogenic infiltration; 
tlie nuclear membrane is wav^'’ and indented, the nucleus several 
times larger than normal, its cliromatin practically gone, 

The pancreas shows extensive involvement by the tumor and 
sections from the head show but little pancreatic tissue, only a 
few ducts being left. The body of the organ, where not infiltrated 
by the tumor, has undergone extensive atrophy and fibrosis and 
the acini have been destroyed. The islands of Langerhans have 
been destroyed also, but those that survive are well-formed and 
perhaps a trifle larger than usual. The tumor follows the course 



Fig. 4. Palisade arrangement of - tumor cells about a vessel in the choroid plexus, 
epithelial tj-pe of growth. X 800. Hematoxylin-eosin. 

of tlie larger ducts in its distribution. There are occasional situa- 
tions where one can find an apparent merging of tumor cells into 
franldy epithelial cells resembling the parenchjnnatous elements, 
of the organ. (Fig. 1.) This might be interpreted in two ways: 
The transition of non-neoplastic into neoplastic tissue, or the 
wearing-down or pressure atrophy of the parenchymatous cells by 
the invading tumor. If the latter be true, we might expect a more 
distinct line of demarcation betw^een the two. 

Sections from the kidneys and adrenals, where they adhere, show 
a remarkable interlacing of the Iddney cortex with adrenal cortex 
(Fig. 5), the capsule of the kidney being interrupted, or wanting, 
over comparatively large areas and its cortical cells growing into 
the adrenal cortex, or vice versa. Otherwise the renal tissue is not 
remarkable. 
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Sections from the choroid plexus show massive invasion bj'- the 
tumor, which in these preparations shows a more solid type of 
growth, as already described. The cerebral tissue and sections 
from the margin of the cerebellar “abscess,” show extensive necrosis 
and destruction by the tumor, without much tumor tissue sur- 
viving. It seems as though the latter had undergone almost 
complete dissolution in these organs, the necrotic tissue escaping 
at necrops.y and being lost, leaving onlj'’ the more healthy remnants 
at the periphery of the growth behind. 

We are much indebted to Dr. Ewing for pointing out the 
resemblance of this growth to that described in his article, already 



Fig. 5. — Blending of adrenal, with renal cortex; the kidney capsule runs diagonally 
part way tlirough the field. X 400. Heniatoxjdin-eosin. 

referred to. He stresses the tyjiical carcinomatous appearance 
of the choroid metastasis and the vague intermingling of tumor 
cells and acinar cells of the pancreas in making his diagnosis of 
anaplastic carcinoma of the pancreas. He also calls attention to 
the advanced fibrosis in the pancreas as typical of carcinoma, 
often preceding its appearance and, he thinks, leading to it. For 
a diagnosis of neuroblastoma he insists upon the presence of the 
typical rosettes arranged about definite neurofibrillte, botli of which 
are wanting in this tumor. (Personal correspondence, J. E. and 
N.C.F.) 

Discussion. From a medical point of view it is interesting to 
consider, in retrospect, the cause of the glycosuria. Sugar was 
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discovered in routine examination of tlie urine; there were no 
symptoms of diabetes, such as polydypsia, polyuria, or recent loss 
of weight. Blood sugar values were within tlie normal range. 
Aside from the presence of sugar, the urine was normal, no acetone 
and no diacetic acid w^ere present, nor was albumin. Sugar toler- 
ance was approximately normal during the first hour. There are 
two possibilities in view of the postmortem findings, which might 
have been responsible for the glycosuria. The pancreatic tumor 
with its attendant destruction of glandular tissue could have 
produced a lowered sugar tolerance. This is not supported by 
the sugar tolerance test which showed no hyperglycemia in this 
case, and a normal ability to handle carbohydrates. It is more 
probable that the increased intracranial pressure was associated 
with stasis of the cerebrospinal fluid, producing glycosuria similar 
to that mentioned by Cushing (1912), Osier (1919), and others. 
In this connection it may be mentioned that no glycosuria was 
present after the relief of intracranial pressure by decompression. 

From the pathological standpoint we are chiefly interested in 
the true nature of the tumor. Was this a carcinoma or a neuroblas- 
toma? Before considering the points in favor of an^ against one 
or the other diagnosis, there are several features in the pathology 
of this case that should be recapitulated. In the first place, Ihe 
patient was much too old for neuroblastoma sympathicum, judged 
by the usual standards; he was also somewhat young for carcinoma. 
Although he must have had these tumors for some time, it Was not 
until the cerebellar metastasis had reached a certain stage that he 
had any sjunptoms referable to neoplasia, unless one regard his 
attacks of colicky pain and vertigo (mentioned in the past liistory) 
as such. The very extensive necrosis of the cerebral and cere- 
bellar metastases is sharply contrasted with the excellent preser- 
vation of the tumor in the choroid plexus and pancreas; this may 
have been due largely to the fact of the autopsy being done twenty- 
four hours postmortem, but the preservation of other tissues, 
usually quite susceptible to such decomposition, was good and 
the tumor as observed during the decompression and evacua- 
tion of the cerebellar “abscess” already presented a puriform 
appearance. 

Let us consider, in closing, the points for and against the two 
tj-pes of tumor already mentioned. In favor of carcinoma we have 
(a) The primary site (?) in the head of the pancreas; (b) metastases 
to the lung are more common in carcinoma than in neuroblastoma; 
(c) the tjqje of cells in the choroid metastasis is definitelj’’ epithelial, 
witli a palisade arrangement; (d) there is an alveolar arrangement 
in the pancreas and, to a lesser degree, in the lung; (e) no neuro- 
fibrilljB or Kiister’s rosettes are present; (/) The tumor fades into 
quasi-normal pancreatic tissue, witliout a sharp line of demarcation. 
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Against carcinomi\ we have the facts that: (a) Metastases in the 
liver are wanting; (b) the cells are very atyjjical in the lymph node 
metastases and parts of the lung; (c) no definite alveolar arrange- 
ment can be found in many situations; (d) the patient is com- 
paratively young. 

For a diagnosis of neuroblastoma sympathicum we find: (a) 
The primary site is near the embr^mnal origin of the suprarenals; 
(6) a developmental anomaly of the suprarenals is present; (c) 
the type cell compares rather closely with the sympathogonion 
in many instances; (d) there is a loose, anastomosing arrangement 
of the cells; (c) the granular matrix in which these cells often lie 
may represent degenerated neurofibrillre; (f) hollow rosettes resem- 
bling those of Antischkow are present. 

Against neurolfiastoma we may set the following items: (a) 
At^qjical sites of metastasis; (h) the absence of ICiister’s rosettes 
and of definite neurofibrillae; (c) the epithelial type of growth in 
the choroid plexus; (d) the patient is older than is usual in this type 
of tumor. 

Conclusion. The reader must be left to judge for himself on the 
strength of the evidence submitted, although, now that the resem- 
blance has been called to our attention, we feel that the tumor 
represents a •\’ery metaplastic type of carcinoma, ratlier than a 
neuroblastoma. There is nothing to substantiate a- diagnosis of 
sarcoma: The presence of stroma and of an attempt at lumen 
formation both point to epiblastic, rather than to mesoblastic origin. 
In closing, it might be well once more to call attention to the super- 
ficial resemblance of such tumors to sarcomata and to advise a 
close scrutiny of any new growths in the pancreas which might 
suggest such a diagnosis, before pronouncing them to be sarcomata. 


REFERENCES. 

Aschoff, L.: Pathologische Anatoinie, Gustav Fischer, 1921, 5th od., 1, 7C3; 2, 

1002. 

Ciiristin and Naville: ScInvciz._Arch. f. Neurol, u. Psychiat., 1920, 7, 49. 
Comby, J.: Arch, de m6d. d. eiif., 1919, 22, 142; abstract, Jour. Am. Med. Assn.. 
1919, 72, 1332. 

Cushing, H.: The Pituitary Body and Its Disorders, J. B. Lippincott, Pliila- 
delphia and London, 1912, pp. 172, 262. 

Delafield and Prudden (Ed. — F. C. Wood): Text-book of Pathology, Wm. 
Wood, New A^ork, 1922, 12th ed., p. 408. 

Demaria, E. B.; Semana m6d., 1919, 26, 173. 

Ewing, J.: Neoplastic Diseases, W. B. Saunders, Philadelphia and London, 1922, 
2d ed., pp. 405, 705, 772. 

Fabozzi, S.: Beitr. z. path. Anat. u. z. allg. Path., 1903, 34, 199. 

Fowler, R. H.: Med. Rec., 1920, 98, 767. 

Goldstein, H. I.: Am. Jour. Surg., 1922, 36, 23. 

Gunby, P. C.: Am. Jour. Med. Sci., 1920, 160, 207. 

Hertz, P., and .Secher, K.: Hospitalstid., 1918, 60, 278; abstract, Jour. Am. 
Med. Assn., 1918, 70, 278. 

Herxheimer, G.: Beitr. z. path. Anat.^^u. z. allg. Path., 1914, 57, 112. 



91 


SHEPPE: TORULA rNPECTION IN JIAJSr 


Horgan, E. J.: Jour, Lab. and Clin. Med.,^1920, 5, 429. 

Lehman, E. P.: Jour. Med. Research, 1917, 31, 309. 

Lockwood, C. D.: Jour. Am. Med. Assn., 1921, 77, 1554. 

Marchand, F.; Festschrift f. Rinddeisch, Leipzig, 190/. 

Osier, W.; The Principles and Practice of Medicine, Appleton, 1919, btli ea.. 


pp. 427-428. 

Speed, K.: Am. Joun. Med. Sci., 1920, 160, 1. 

Symmers, D.: Jour. Am. Med. Assn., 1913, 60, 337. 

Wahl, H. R.: Jour. Med. Research, 1914, 25, 205. 

Wolbach, S. B., and Morse, J. L.: Am. Jour. Dis. Child., 1918, 16, 63. ^ 
Wolbach, S. B., and Tileston, W.: Am. Jour. Med. Sci., 1908, 135, 871. 
Wright, J. H. : Jour. Exper. Med., 1910, 12, 556. 


TORULA INFECTION IN MAN. 


By W. M. Sheppe, M.D., 

laboratory of bacteriology and pathology, university of VIRGINIA, 

UNIVERSITY, VIRGINIA. 


Introduction. In a recent report Marshall, Sheppe and Glass’ 
record the occurrence of a clinically obscure pulmonary infection 
which was diagnosed at autopsy as an organizing bronchopneu- 
monia. Routine study of frozen sections of lung tissue revealed 
the presence of numerous yeast-like bodies which were later recov- 
ered in pure culture. • ■ - 

It will be the purpose of this paper to: (1) Record in detail 
the characteristics of this rather unusual virus; (2) to describe the 
morbid anatomy and tj’pes of disease produced; and (3) to propose 
a more definite and exact nomenclature for the fungus infections 
based on their botanical relationships. 

Abstract of Case History. Med. No. 9512; University of 
Virginia Hospital. 

On November 11, 1921, R. A., a native of Virginia, was admitted 
to the hospital complaining of ‘‘stomach trouble” and “rheuma- 
tism.” 

The patient was a white man, aged about fift^^ years; a farmer 
by occupation. He did not appear to be seriously ill. 

History. The family history was unimportant and the past 
history was negative except for frequentlj'' recurring gastric upsets 
accompanied by joint and muscular pains. 

Present Illness. The patient dated the onset of his present 
illness four months before his admission to the hospital. At that 
time he developed a very severe and persistent tonsillitis with 
pain and stiffness of the neck. There was considerable loss of 
w.eight during this period. 

Physical Examination. The patient was somewhat anemic in 
appearance. The tonsils were congested but not enlarged. Lungs 
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and heart negative. Passive motion of tlie joints produced pain 
but there was no other evidence of an arthritis. Nervous system, 
negative. 

Blood-pressure: 135-100. Temperature: 100° F. 

Laboratory Findings. Blood: Hemoglobin, 89 per cent; red 
count, 5,100,000; leukocytes, 8000. -Differential count: Poly- 
morphonuclears, 65 per cent; small mononuclears, 30 per cent; 
large mononuclears, .3 per cent; eosinophiles, 1.5 per cent; 
basophiles, 0 per cent; transitionals, 0.5 per cent. Wassermann, 
negative. Urine: Specific gravity, 1020; reaction, acid; sugar, 
negative; albumin, 2 mm. ring; 8 to 12 pus cells per high-power 
field; few red blood cells and a few hyaline and granular casts. 
Kidney functional test, 65 per cent (phenolthalein). Smears and 
cultures from throat, negative. Gastric analysis, negative. Spu- 
tum, negative for Bacillus tuberculosis. Roentgenogram of chest, 
negative. 

Course of the Disease. The patient improved symptomatically 
until November 23 (twelve days after admission), when he sud- 
denly became very ill, the temperature rising to 104° F. Four 
days later moist and crepitant rales, together with a pleural rub 
were heard on the right side. Signs of consolidation of the entire 
right lung were noted. During the first week in December the 
right chest continued dull and the left, base became dull. Aspi- 
ration of the chest resulted in a dry tap. Repeated examination 
of the sputum failed to disclose the presence of Bacillus tubercu- 
losis. The leukocytes were never over 8000, The patient gradu- 
ally became worse and died, January 16, 1922, almost two months 
after the onset of his acute illness. 

Diagnosis at the Time of Death. Unresolved pneumonia. 

Necropsy (only positive findings recorded): External Appear- 
ance. Emaciation; skin pale and dry; a few small scars, infiltrated 
with brown pigment scattered over the chest. 

Abdominal Cavity. Dense, fibrous adhesions in regions of gall- 
bladder and spleen. 

Liver. Pale, slightly hazy yellowish appearance, suggesting early 
regressive changes of a fatty nature. 

Spleen. Soft; no detail on section; pulp could be scraped away 
on Imife. 

Kidneys. Bands of fibrous tissue extended between the pyra- 
mids; hazy appearance of cut surface; thinning of cortex. ' 

Thoracic Cavity. Pericardium adherent to pleura on left side; 
many old, dense, fibrous adhesions covering surface of left lung 
and to soine extent that of right lung; fresh adhesions intermingled 
with old adhesions; bases of both lungs adherent to diaphragm; 
no free fluid in either pleural cavity; marked anthracosis of both 
lungs. 
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Left lAing. Lung crepitant and apparently normal on palpation ; 
marked congestion noted on section; two small calcified tubercles 

in superior lobe. j i 

Right Lung, Gross appearance: Lower lobe of lung moderately 

firm on palpation. The consolidation is not as definite as that 
noted in ordinary lobar pneumonias at the stage of gray hepatiza- 
tion. Neither the visceral or parietal pleurie are involved. On 
section the tissue offers a distinct resistance to the stroke of the 
knife. The cut surface is relatively dry but is covered by a glairy, 
gelatinous substance which is scraped away with difficulty. ^ Under- 
neatl'^Iiis mucoid material the. lung tissue is dark brown in color. 
Close examination shows the involved area to be divided into 
irregular nodules. The outline of these nodules can be made out 
only by careful inspection. On palpation they feel slightly denser 
than the surrounding tissue. The outline in some instances fades 
imperceptibly into the surrounding congested area. There is no 
apparent relationship to the bronchi in the distribution of the 
nodules. Plugs of a brownish material resembling antemortem 
clot may be expressed from the bronchioles, but the larger bronchi 
are clear. Thin laminee of young fibrous tissue traverse the lung 
in all directions. Between the nodular areas the alveoli are con- 
gested but still crepitant. Microscopical appearance: The epithe- 
lium of the bronchi shows marked regressive changes and here and 
there has completely disappeared. The peribronchial tissue is 
infiltrated with small mononuclears. The lumina contain zooglea- 
like masses of yeast cells firmly bound together by their gelatinous 
capsules and retracted from the periphery of the bronchi. Inter- 
mingled with the cellular masses are many desquamated cells from 
the bronchial mucosa and a few erythrocytes. The walls of the 
alveoli are thickened by the proliferation of the fibrous tissue. 
The lumina contain desquamated alveolar epithelium, many 
erythrocytes, small mononuclear leulcocytes and a few yeast cells. 
Scattered irregularly through the field are occasional plasma cells 
and giant cells. A few Ijunphocytes are seen which have ingested 
small yeast cells. The giant cells seem to confine themselves to 
the remo^^al of cellular debris. There is no evidence of a fibrin 
deposit. Many small strands of young fibrous tissue are entwined 
among the alveoli. The distribution of this connective tissue 
leads to the assumption that it represents a process of repair rather 
than of defense, ffhe edge of the advancing infection is marked 
by a rather dense plasma cell and small lymphocyte infiltration, 
but there is no evidence of a fibrous tissue proliferation at this 
point. The pleura is not thickened. 

_ Anatomical Diagnosis. Organizing bronchopneumonia; conges- 
tion of both lungs; fatty degeneration of the liver; acute splenic 
tumor; chronic interstitial nephritis; chronic fibrous pleurisy, 
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bilateral; antbracosis, bilateral perisplenic adhesions; adhesions 
around gall-bladder; depressed scars over chest Avail; emaciation. 

Discussion of the Case. The patient entered the hospital 
complaining of indefinite symptoms and giving a history which 
was urelated to subsequent events. While under observations 
an acute pulmonary condition suddenly developed. Despite the 
very low Avhite cell count the diagnosis of lobar pneumonia Avas 
made on the clinical findings. The lung inAmhmment persisted. 
After the lapse of fiA’-e AA'eeks there AA^as little change in the general 
condition of the patient. Tuberculosis, lung abscess and syphilis 
of the lung Avere all considered as possibilities. A proAnsional 
diagnosis of unresoK'ed pneumonia AA'as made shortly before death. 
Laboratory procedures Avere of little assistance in reaching a diag- 
nosis. In fact, the persistent^’' Ioav leukocyte count Avas a con- 
fusing factor throughout. There was no eA’idence of inA’^ob’ement 
of the central nerA’-ous system. At autopsy' the right lung shoAved 
CA'idence of a subacute infectious process, the morbid anatomy of 
which AA’as unfamiliar to the author. Tin's AA’as accompanied by 
the usual systemic cAudences of an acute infection of considerable 
duration. 

Isolation of Org.anism. The obserA’ance in frozen sections of 
small round bodies clustered AAuthin and Avithout the bronchi and 
scattered along the ah^eolar Avails led to the belief that some form 
of yeast was, perhaps, the causatiA’e factor of the disease. With 
this as a clue, AA'ork leading to the recoA’ery and identification of 
the organism was begun. Procedure; Tlie lung Avas opened Avith 
a scalpel and one of the slightly circumscribed nodules dissected 
out. This was placed in sterile salt solution and cut into small 
pieces. A single piece AA'as selected and passed through fiA’^e AA'ash- 
ings of sterile salt solution, the final AA'ashing ending in maceration 
of the tissue. With this suspension of finely diAuded lung tissue, 
the folloAA’ing culture media AA’ere inoculated: Glucose agar plates, 
pH 7; deep tubes of glucose agar, pii 7; deep tubes of glucose broth, 
pH 7; incubation at 37° C. and 23° C. for thirty-six hours. 

In this time numerous colonies deA’^eloped on the plates, all of 
which however proA’^ed to be Gram-positiA^e cocci. TAvent;)’^-four 
hours later smears from the original saline suspension shoAA’'ed the 
presence of many yeast forms. The folloAA’ing media Avere then 
inoculated from the suspension: Lactic acid agar, lactic-acid- 
potato agar, lactic-acid-bread agar, bread agar, potato agar (stroke 
plates in each instance). Incubation; Thirty-six hours at 37° C. 
and 23° C. 

At the end of the period of incubation numerous yelloAvish- 
white colonies with raised centers appeared on all the media. 
These colonies were found to be composed of the same yeast-like 
bodies noted in the suspension. A certain percentage of the 
colonies showed small round black "caps” lying a little to one side 
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of the apex. The organisms obtained from these black-capped 
colonies were identical with those from other colonies and when 
transferred produced the ordinary yellowish type of colony. This 
“capping” did not recur in an extensive series of subcultures. 

At the same time that the above inoculations were made a rabbit 
was inoculated in the following manner: The original saline 
was centrifuged at high speed for fifteen minutes. The superna- 
tant fluid was poured off and replaced with sterile salt solution. 
With the purpose in view of inhibiting the growth of contaminating 
bacteria the suspension was heated to 55° C. for twenty minutes. 
A rabbit’s trachea was exposed under ether anesthesia and 3 cc of 
the heated suspension injected into the trachea and bronchi. The 
rabbit was sacrificed at the end of three weeks. The morbid 
anatomy of the lung was similar to that described above in the 
human lung. Tlie organism was recovered in pure culture. 

Subsequent attempts to reproduce the disease in rabbits by 
intratracheal inoculation were unsuccessful. 

Numerous pure subcultures were obtained from the lactic acid 
agar plates. 

It will be noted from the above that: 

1. The organism was obtained and grown in pure culture from 

the original lesion. 

2. The disease was reproduced by animal inoculation. 

3. Was recovered in pure culture from the experimental lesion. 
Description of Organism. Morphology. The size of the cells 

varied from 2 to 13 microns in diameter. The larger organisms 
u’ere surrounded by a densely staining double cell wall about 0.5 
micron in tliiclmess. This in turn was enveloped by a trans- 
parent, slightly refractile membrane or capsule. This capsule 
was apparently gelatinous or mucoid in nature as the organisms 
frequently clumped together in zooglea-like masses which were 
not broken up by the ordinary technic of making smears. Further 
evidence of the gelatinous nature of the capsule was given by the 
fact that in cultures contaminated by bacilli, the bacilli were 
caught and held along the periphery of the capsule, and in some 
instances formed a complete ring around the yeast cell. The 
smaller organisms were not surrounded by the cell wall or if it was 
present it was very thin. The general appearance of the cells 
^■aried, depending on the freshness of the culture and the nature 
of the environment. Old cultures (more than four weelcs old) 
showed the granular substance pushed to one side and the main 
body of the cell occupied by a large clear, faintlj'- staining vacuole, 
lius vacuole often contained dark staining granules var.>’ing in 
size. In the younger ceils almost the entire cell was composed of 
dark staining, granular material. Tins chromatic substance was 
not surrounded by a nuclear membrane and it was often distrib- 
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uted irregularly in tlic cytojilasm. "i^^ietlier or not it represents 
the true nucleus of the cell is a matter at present in dispute. 

In some cells the granular material was seen in rapid Brownian 
movement. This was best observed in hanging drops made in 
dilute methylene blue. In such preparations the cells appeared 
much smaller than in smears, due in all probability to the flatten- 
ing out of the cell ivlien the smear is made. This fact together 
Avith the intracellular Brownian movement and the variable dis- 
tribution of the granular material suggests at once that the cyto- 
plasm is fluid in nature. 

Staininy. The organism stained easily with any of the usual 
stains. Four-day cultures on glucose agar were used in the stain- 
ing experiments. Methylene blue: Granular material dark blue, 
cytoplasm varying from light blue to pink, Safranin: Granular 
material and endoplasm deep pink. Gentian violet: OA^erstains 
very easily; not satisfactory, Carbol fuchsin: Granular material 
and cytoplasm deep red. Fuchsin (Avatcr soluble): Granular 
material and cytoplasm light pink. Gram stain : Fresh cultures, 
Gram-positiAT; old cultures, Gram amphophile. Acid-fast stain: 
Non-acid fast. Methylene blue proA'ed to be a very effectiA^e 
stain as the light pink or purple of the cytoplasm offers consider- 
able contrast to the deeply staining granular material and cell AA’all, 
Wright’s stain: No differentiation betAA’een unit elements of cell. 

Cvltural Characteristics. After the organism has become adapted 
to the artificial enAuronment, it grcAv Avith case on all types of 
media. Incubator and room temperature AA’ere equally faAwable. 
RaAv potato and lactic-acid-potato agar produced slightly more 
rapid and profuse groAvth than the other media. In common AA'ith 
the other fungi this yeast is capable of groAA'ing in a A^ery AA’ide 
range of pii A'^alucs. Fairly abundant groAvth A\\ns obtained on 
plain agar haAdng a pii as Ioav as 3 and as high as S. This charac- 
teristic AA^as of considerable aid in obtaining pure cultures as the 
usual contaminating bacteria failed to surAUA^e such a remarkable 
degree of acidity or alkalinity. The characteristic colony AA^as 
circular in outline, yelloA\dsh-AAdiite in color and Avith a sharply cir- 
cumscribed margin. The center AA^as raised, the colony sloping 
symmetrically in all directions. The size A^aried from 0.5 to 1 
em. in diameter. The individual organisms Avere seen Avith the 
1/4 objective as small refractile globules packed closelj'’ together. 

The colonies, like those of other fungi, were closely adherent 
to the surface of the medium, requiring a stiff platinum needle for 
fishing. 

On solid riiedia slants the colonies rapidly fused and in the older 
cultures grew up the sides of the tube. Growth Avas less abundant 
in liquid than in solid media. The supernatant fluid aa^ts clear 
and there was no evidence of pellicle formation. 
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A series of cultures studied over a period of eleven mouths have 
failed to show the slightest tendency to_ mycelial formation. 

Physiology and Reproduction. Aerobic, facultative anaerobic. 
Temperature range, 20° C to 40° C. pH range, pH 3-8. Nrtrate 
production, negative (sulphanilic a-naphthjdamine test). Indol 
production, negative (Dunham’s peptone solution Salkowski- 
ICitasato reaction). Hemolysis, negative; gelatin was not liquefied. 
Carbohydrate fermentation: Smith fermentation tubes; positive 
and negative controls; 1 per cent solutions of carbohydrate in 
nutrient broth, pii 6. Sucrose, dextrin, inulin, mannit, glucose, 
levulose, starch, lactose, galactose and glycerine showed no evidence 
of gas formation at end of five days. Acid formation was noted, 
the majority of the tubes reaching a pH of 4.6. Litmus milk, 
faintly acid; no coagulation. Sporulation: Ascus formation, 
absent; exospores, absent. Cultures placed on gj^isum blocks 
failed to produce spores during an observation period of four weeks. 
The yeast resisted the unfavorable environment by the formation 
of chlamydospores. These were rather large cells in which the 
cell wall had become several times thicker than normal. The 
cytoplasm Avas clear and refractile. Following the reestablishment 
of favorable conditions these resting cells bud very rapidly and 
profusely. 

Gemmation. Reproduction was entirely by budding. The small 
cells of rapidly growing cultures gave off buds as freely as did 
older cells, the bud often equalling the parent in size. 

Observations made on micro-cultures shoAved the folloAAnng series 
of eA’^ents: 

(n) A slight protuberance appears on the side of the parent cell. 

(b) This protuberance enlarges and both layers of the cell mem- 
brane stretch oA'^er the bud. 

(c) Nuclear material passes into the bud. 

((/) The pedicle of the bud is often considerably elongated and 
at this stage is composed entirely of the tAAm layers of cell mem- 
brane. Ihe bud begins to increase in size, the whole presenting 
a curious “dumb-bell” appearance AAdien it reaches the size of 
the parent. 

(e) After about tAA^enty hours (at room temperature) the process 
is^ completed by the constriction and final severance of the pedicle. 
This scA^erance leaA^es both organisms pyriform in shape. The 
rounded contour is gradually reassuraed. Gemmation of the larger 
cells resembles closely the casting oft’ of polar bodies by the matu- 
rating oAuim. The outline of these larger cells are unchanged in the 
process. 

The folloAving media Avere used in the study of cultural and 
morphological characteristics: 

So}7d Mrdia.^ Sabouraud’s agar, pn 3-S; blood agar; nutrient, 
pn .3-8; glycerine; lactose; sucrose, pii 7; starch; glucose; 0.3 per 
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cent lactic acid agar; 0.3 per cent lactic-acid-potato agar; 0.3 per 
cent lactic-acid-bread agar; Loffler’.s blood serum; gelatin, pii 7; 
potato, apple, carrot, cabbage, beet. 

Liquid Media. Carrot, potato, apple, prune, cabbage and man- 
ure decoctions; nutrient broth, pn7; glucose broth, pii G; litmus 
milk; salt .solution, 7.5 per cent; Dunham’s peptone solution. 

Agghdijiation. Blood serum withdrawn from rabbits inocu- 
lated with the virus; a suspension of yeast cells in salt solution, 
with dilutions of 1 to 25, 1 to 50 and 1 to 100. Result: Negative 
in all dilutions. 

Bacteriological Diagno.sis. The studies detailed above 
established the fact that we were dealing with a yeast which 
reproduced by budding, did not form ascospore.s, did not form 
mycelia and failed to ferment any of tlie sugars. On this basis 
the organism was tentatively placed in the group Fungi impcrfecti, 
subgroup tonda. 

Discussion. Incidence. Tiie difficulty of obtaining an approxi- 
mate idea of the frequency of torula infections was at once made 
manifest when a review of the literature of the pathogenic fungi 
was begun. The terms used to designate tliese infections were 
for the most part vague and applied without regard to the presence 
or absence of difi’erentiating criteria as adopted in the accepted 
botanical classifications. This necessitated a careful review of each 
case cited, whether the causative agent was recorded as torula, 
yeast, blastomycosis, oidiomycosis or Coccidioida granuloma. The 
results of this search revealed tlie fact that only 10 authentic 
cases of torula injection in man arc recorded, the case herewith 
reported from the University of Virginia brings tlie total to 11. 
In 5 other cases mentioned the data given is insufficient for an 
accurate classification to be made. These cases are included as 
“doubtful” in the table on page 99. 

It is likely that many more torula infections in man have occurred 
but they are either unrecorded or are so meagrely described that 
their recognition as such is impossible. 

Historical. About the beginning of the twentieth century 
much interest was excited in medical circles by the isolation in 
pure culture of certain small circular “bodies” from various t^Tes 
of neoplasms. These bodies were called “inclusion bodies,” 
“Plimmer’s bodies,” or “cancer bodies.” Weis,- after a careful 
study of the cultures of Sanfelice, Plimmer and Klein, came to 
the conclusion that he was dealing with a form of yeast and identi- 
fied the organism as belonging to the subgroup torula. ' Nichols^ 
and Greenough'* corroborated this finding and, further, decided 
that tlie yeast was not the etiological agent of any form of neoplasm. 
Before this time Busse® and Curtis® had pointed out the patho- 
genicity of some of the yeasts for man and animals, and numerous 
reports of yeast infections occurred in the literature from 1896 
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yeast form as the cause of a particular^ tJTp of dermatitis and 
Llled the disease blastomycosis. Certain hitherto obscure sys- 
temic infections M^ere found to be due to t ns 
ologists and mycologists found many puzzling differences in the 
mofphology and physiology of the organisms isolated from di e 
ent sources. The irregularity in morphology was accepted as an 
evidence of the extreme variability of this class of organisms. It 
was not until 1915 that Wolbachs advanced the idea that tins 
supposed variability of one organism was in reality an indication 
that several different yeasts were being dealt with. This author, 
however, failed to furnish the differential criteria by which the 
various ty^pes might be separated. Wade and Beff® recognized 
the fact that closely related fungi were capable of producing intec- 
tions which differed as to distribution, treatment and prognosis. 
It remained, however, for Stoddard and Cutler^^ to furnish the 
complete data for the differentiation of the pathogenic yeasts and 
the infections which they respectively produce. This comprehen- 
sive. monograph apparently'^ escaped general notice, for since the 
time of its appearance, in 1916, the literature continued to abound 
in confusion of nomenclature and classification of y'east infections. 
No further mention of torula infections as a disease entity is made 
until the appearance in 1922 of a case report by’^ Evans.'^ 


TABLE I.— COLLECTED CASES OF TORULA INFECTION IN MAN 


(authentic cases). 



Observer. 

1 

1 

No. o( 
cases, j, 

i 

Sex. i 

1 

•Age. 

t 

1 Race. 

System chiefly 
involved. 

Result. 

1. 

Brewer 

AVood 

1 

and 

1 !■ 

M. 1 

1 

20 

1 

1 Russian 

Muscles-vcrte- 
bral column | 

Recovered. 

2. 

Pierson 


1 i 

M. i 

57 

j Amer. Cal. 

C. N. S. 

Fatal. 

3. 

Stoddard 

Cutler 

and 

■ 1 

F. 

j 42 

i Amer. Fla. 

1 

c. n. s. 

Fatal. 

4. 

Stoddard 

Cutler 

and 

i 1 ; 

i ! 

M. 

I 39 
) 

1 Amer. Mass, 

1 

C. N. S. 

Fatal. 

5. 

R\isk 


! 1 1 

M. 

! 57 

* Germ. Cal. 

C. N. S. 

Fatal, 

0. 

Ru.sk 


' ^ i 



■ Germ. Cal. 

C. N. S. 

Fatal. 

7. 

Turck 



F. 

[ 43 

; German 

C. N. S. 

i Fatal. 

8. 

V. Hansoniann 

i 1 ; 

M. 

i IS 

i German 

C. N. S. 

Fatal. 

a. 

Levans 


i ^ 1 

M. 

1 

' Mexican Cal 

C. N. S. 

i Fatal. 

10. 

Evans 


I 1 : 

F. 

1 20 

Mexican Cal 

C. N. S. 

i Fatal. 

11. 

Shoppe 


1 1 i 

t 

’ 1 

M. 

' 48 

Amer. Va. 

j Pulmonary 

j Fatal. 

1 


DOUBTFUL CASES. 


1. Verity i 1 The work of Veritj* was not available for cxamin.ation. 

* ' ! Cited from Wade and Bel. 

2. Breed j 2 

a. Confreres of j 2 

Wade and I 

l^cl I j was pulmonary in type and fatal, the other one rc- 

: i covered. 


j These ca.ses are not reported in the literature. Men- 
tioned as havinc been soon bv W.ado and Bob One 
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Etiology. Sovrcc, Torula is well-known to botanists and 
mycologists, as the genus is found widely distributed in Nature. 
It has been cultivated from wasp nests, the stems of many plants 
and grasses, the bodies of numerous insects and pickle brine.’® 

It seems probable that all types of toruhe are originally non-patho- 
genic in Nature, but under suitable circumstances are capable of 
producing disease. 

Disirihviion. (a) Geographical; Nine of the 11 cases reported 
occurred in the United States. Of these 9, 5 were discovered in 
California (GO per cent), the remaining 4 were scattered over the 
country from Massachusetts to Florida (see Table I). 

(b) Sex; Tlie infection occurs more often in men than in women. 
The sex of the patient was recorded in 10 cases and of these 7 were 
men. 

(c) Age; The age of the patients varied from tliirteen to fifty- 
seven years, the average age being thirty-six years. 

(d) Occupation; The majority of the patients were engaged in 
manual labor of A\arious kinds. One case of Stoddard and Cutler 
occurred in a school teacher. 

The number of cases investigated is as yet far too small to furnish 
the basis for any general conclusions based on the preceding state- 
ments. An attempt to make reliable deductions from so small a 
series would be entirely futile. 

Mode of Entry. The portal of entry into the body apparently 
varies considerably, but the consensus of opinion lays emphasis 
on the respiratory tract. In Tiirck’s'' case a sticky esophageal 
exudate was noted, suggesting that the gastro-intestinal tract was 
the first involved. In several other cases the oldest lesion was in 
the lungs. This was regarded as tlie primary focus of the infec- 
tion. The relatively great number of cases, involving principally 
the central nervous system, suggests that the organisms may 
have reached the cranial cavity directly from the upper nasal 
passages via the cribriform plate. No direct evidence can be 
offered to support this statement. In the case herewith reported, 
a prolonged and severe tonsillitis was noted. This may or may 
not have marked the entrance via the tonsils. There is no case on 
record in which the infection entered through the skin. 

Morbid Anatomy. The fact that torula infections occur most 
frequently in the central nervous system seems to be well estab- 
lished. That this in all cases is due to the direct invasion of the 
cranial cavity via the upper nasal passages is unlikely. If sus- 
ceptible animals are inoculated intravenously or intraperitoneally 
tjqiical lesions are usually found in the viscera, but in the brain 
and meninges these lesions are much more numerous and extensive 
and not infrequently are the sole macroscopical evidence of infec- 
tion. The humoral elements of the defensive system are without 
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doubt equally as active against these infections in the brain as 
elsewhere in the body, but the cjdological changes are confaned to 
a sluggish leukocytic reaction. Thus a local susceptibility ot 
nervous tissue may be said to exist and perhaps account for the 
frequent involvement of this tissue. The lungs come next to 
the brain, followed in order of resistance by the spleen, liver and 
kidneys. In the last three organs the focus of infection is always 
small and circumscribed. In the lungs the lesions are extensive, 
but a very definite cellular reaction is in evidence. 

The description given in the autopsy abstract applied to a 
comparatively early tjqie of pulmonary lesion (six to eight weeks). 
In the more advanced processes (three to four months) caseation 
has begun, nodular areas are more' definitely outlined and their 
resemblance to tuberculosis is marked. In fact, advanced torula 
infections are said to simulate tuberculosis more closely than any 
other disease. In some instances the presence of the yeast cell 


furnishes the onlj’^ distinguishing criterion. 

Lesions in the brain, liver, kidneys and spleen present much 
the same picture as described for the lung. The difference 
mainly a quantitative one. As stated before, the brain exhibits^ 
very little cellular reaction against the advancing infection^^q^^ 
the appearance for that reason is slightly altered. The gelatiimi^ 
substance is produced more abundantly in nervous tissue 
elsewhere. This substance is a product of the metabolism o^:^e 
organism itself growing in living tissues and is not a result 
lytic action of the yeast on the tissue cells. Some strains wEen- 
first placed on artificial media continue to produce small quantities- 
of a mucoid material for one or two generations. This characterr 


istic is never exliibited in old cultures. A noteworthy feature, olg 
the microscopical picture is the almost complete lack of regressiv^i^ 
changes or evidence of necrosis around the focus of infection. It^ 


seems fair to assume, in view of this fact, that there is little or no 
toxemia, the chief damage being from the local destruction of tissue. 
Furthermore, this destruction is accomplished by the lysis of the 
tissue cells by the slowly advancing infection. The damaged tissue 
or organ may then undergo proliferative changes leading to repair, 
but the mode of action of the infectious agent does not elicit the 
usual fixed tissue reaction. This lytic reaction of the organism 
has brought forth the suggestion that the name Torula histolytica'" 
be applied to it. 

It is e^'ident that the subsequent tissue repair may lead, in 
organs like the brain and lungs, to more serious dysfunction than 
that caused by the original lesions. 

Pathogenicity for .^umals and AIan. Brewer and Wood'® 
report the only authentic case in which recovcrv occurred from a 
torula infection in man. Stoddard and Cutler' believe, however, 
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tliat many infections occur which result in recovery, the true 
nature of the disease being unsuspected. Other VTiters fail to 
concur in this idea and look upon this as upon all other fungus 
infections as of ver^^ grave import. The latter view seems to 
be best supported by the facts. ^^^Iite mice and rats show a 
definite susceptibility to torula. Tliis is true whether the organ- 
ism is introduced by the intravenous or intraperitoneal route. 
Tlie lesions produced are comparable to those found in man. In 
rabbits lesions in the central nervous system usually produce 
death in three to four weeks. If inoculated intraperitoneally 
tj^pical lesions develop in the viscera, ])ut the rabbits rarely suc- 
cumb. Tliis fact, established by the earlier workers, has been 
confirmed by our experiments. Dogs and guinea-pigs are relatively 
resistant. 

XoMEXCLATUKE, As previously stated, the nomenelature of 
yeast infections lias been indefinite and unscientific, the terras 
being applied loosely and without regard to their true botanical 
meaning. The chief error is the use of the term blastomycosis 
as a blanket expression covering all forms of fungus infection. 
Inspection of Table II will serve to orient the reader in regard to 
the position of torula in the botanical family tree. This classifica- 
tion is after Klocker'® and Weis," somewhat modified by I. F. 
Lewis, of the Department of Biology, University of Virginia. 
Tlie fungi represent a subphyllum of thallophyta, or plants without 
complex tissue structure. Tlie fungi in turn are divided into the 
eumycetes, or true fungi, and the schizomyeetes (fission fungi), 
in which class the bacteria are found. Grouped under the eumy- 
eetes are the phycomycetes, or algal fungi, and the mycomyeetes. 
Tlie algal fungi produce a tubular non-segmented mycelium, while 
the mycelium of the mycomyeetes is divided by cross walls. Tlie 
latter class includes the ascomycetes characterized by the forma- 
tion of ascospores and the Fungi imperfecti. This heterogeneous 
collection is comparable to the chemical group known as lipoids in 
the fact that it contains numerous members not necessarily related 
but having several characteristics in common. In this large and 
poorly defined class torula occupies a prominent position. 

By definition torula* is a yeast which multiplies by budding, 
does not produce ascospores, does not ferment carbohydrates and 
does not produce a mycelium in tissue or on culture. 

The next member, oidium, is by definition a yeast which multi- 

* The author is aware that this definition of torula does not agree with that of 
Saccardo^ and other older writers who maintain that the organism is always black 
and may form hjishse. The term however is applied to the class of organisms 
described above by more recent botanists and medical authors; and hence it is deemed 
best to retain it to avoid confusion. Furthermore the lack of differentiating charac- 
teristics of the organisms, prevents its being placed in one of the better defined divi- 
sions and further justifies the use of the term in medical literature. 
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plies by budding, does not produce ascospores, does ferment cer- 
tain carbohydrates and does produce a mycelium when growing in 
culture. This is the organism which Gilchrist found to be the 
cause of his “ blastomycetic dermatitis” and which is found rela- 
tively frequently in systemic infections. 

In regard to the ascomycetes, Saccharomyc^ cerevisue was 
described by Busse as occurring in^ a few systemic infections and 
named by him Saccharomyces hominis. This is also the ordinary 
yeast of commerce and domestic science. The nomenclature of 
the moulds does not give rise to confusion and will not be considered 
here. 

TABLE II. 


Spermatophyta (seed plants). 

Pteridophyta (fern plants). 

Bryophyta (moss plants). 

Thallophj’ta (no comple.x tissue formation). 






' Schizomycetes | 

BacteriaceoJ \ 

(bacteria) \ 

Tricbobacteria 


(fission fungi) i 

/ 


• 

Schizophyceae/ 

— >Fungi 

1 

(chlorophyll) 


^Algee. 


f Phycomycetos 


Eumycotes 


[ Zygomycetes (bread moulds) 
Ascomycetes Saccbaromyces 


Mycomycetes 
(bl astomy cetes) 


Basidiomycetes 


Fungi 

imperfeoti 


f Torula 
I Oidium 
] Monilia 
( Dematium 


Clinical Findings. The clinical manifestations of torula infec- 
tions are many and varied and call for the keenest of observation 
and reasoning on the part of the internist if a diagnosis is to be 
reached. Il^ien the central nervous system is the chief point of 
involvement, unusual and peculiar combinations of symptoms may 
be expected. Hemiplegias and monoplegias associated with cranial 
nerve involvements are frequent. All of the clinical signs of brain 
tumor may be present but efforts at localization of the tumor will 
fail. Decompression, if performed, usually pro\’ides only tempo- 
rary relief and is soon followed by death of the patient. Stoddard 
and Cutler believe that the condition to which the name ■‘pseudo- 
tumor” has been given is often in reality an unsuspected torula 
infection. In this condition a definite clinical picture of brain 
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tumor is presented, but no traces of a neoiilasm can lie found at 
operation or autopsy. Tlie diagnosis of senile dementia and 
dementia paralytica lias been made in 2 cases wbieli proved to be 
torula infections. 

'\^nien the cord is involved the pressure of the spinal fluid will 
be moderately raised. The yeast cells may usually be found in 
the fluid removed by lumbar puncture, but may be mistaken for 
leukocytes which they superficially resemble. A diagnosis of 
tuberculous meningitis is frequently made. 

Regardless of where the principal focus of infection may lie, the 
toxemia is never profound. Tlie temperature rarely rises above 
101° F. and the leukocytes are but slightly increased (GOOD to 9000), 
the small mononuclears being the predominating tj'pe. 

If the infection is pulmonary, s^qihilis of the lung, lung abscess 
or tuberculosis may be suspected. TJiere is a certain group of 
cases in every tuberculous sanatorium in which the sputum is 
consistently negatiA^e for the tubercle bacillus and yet the signs 
and symptoms of an active pulmonary tuberculosis are present. 
The author strongly urges that the sputum from such cases be 
cultured, Avith the idea of determining the presence or absence of 
pathogenic fungi. Such a study is especially desirable in cases 
in AA'hich the infection begins in the inferior lobes. Tlie difi’erential 
diagnosis from the auscultatory findings is impossible. It riiust 
be especially borne in mind that iontla does not inA^oh^e the skin 
and joints. A single case (Brewer and Wood) is recorded in Avhich 
bone and muscle AA'ere inA'ch^ed. Certain indefinite “bodies,” 
which from the description closely resemble torula cells, liaA^e been 
reported as occurring in the lymphogranulomas. In the future 
attempts by cultural methods should be made to confirm or dis- 
credit this apparent similarity. 

Roentgen-ray Enlamination. No reliable information is at 
hand in regard to roentgen-ray diagnosis. In the Virginia case the 
roentgenologist reported the lungs negatiA'^e three Aveeks before 
death. It is likely, hoAvcA^er, that if the patient surAUA-es for a 
longer time that some fibrosis aaIII be demonstrable. 

Prognosis. Wade and Bel belieA^e the infection to be nearly 
alAA^ays fatal, while Stoddard and Cutler take a more optimistic 
Anew, assuming that many undiagnosed eases haA^e gone on to 
recoA'^ery. 

The author belieA^es that more authentic cases inAmhung the 
central nerAmus system have been reported, not because this sys- 
tem is more frequently inAmh^ed, but because such inAmh'ements 
more frequently come to autopsy, thereby making a diagnosis 
possible. It seems fair tb assume from the aboA^e that aaIicu the 
nerAmus system is inA^aded the prognosis is most unfavorable. 
On the other hand, pulmonary infections probably tend to recover^' 
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and if properly handled the outlook is at least as favorable as in 
tuberculosis with an equal degree of lung involvement. 

Treatment. In cases occurring in the central nervous system 
treatment is of little avail. Lumbar punctures for relief of pres- 
sure, an ice-cap to the head and potassium iodide up to 300 grains 
per day have been advocated. Decompression is contraindicated. 
The author is anxious to try the effect of the tartrates which have 
recently proved so effective against leishmaniasis but the oppor- 
tunity has not yet presented itself. The pulmonary cases should 
be placed upon the usual antituberculous regimen with the addition 
of large doses of the iodides. Arsphenamine is without value. 

Procedure Suggested for Isolation of Torula in Pure Culture. The 
material sent to the laboratory for examination from suspected 
cases of torula infection usually consists of spinal fluid, sputum 
or autopsy material. 

1. Preparation of material: Smears from the untreated material 
should be made and stained with methylene blue. If the material 
is spinal fluid or sputum, centrifuge, wash and suspend organisms 
in salt solution. If material is from autopsy divide the tissue into 
small blocks, 2x4 cm., and pass through five rinsings of sterile 
salt solution. 

2. Culture media; Inoculate the following media (stroke plates) : 
0.3 per cent lactic-acid-potato agar and 0.3 per cent lactic-acid- 
glucose agar. Stroke four plates of eaeh, incubating two at 37 °C. 
and two at 23 °C. Incubate at least ten days before recording the 
plate as negative. 

The lactic acid inhibits the growth of bacteria but does not 
interfere with the development of the fungi. Potato and glucose 
seem to be especially favorable for the growth of torula. 

Inoculate a rabbit intravenously with 2 cc of a heavy suspension 
of the organism which has been heated to 53° C. for twenty minutes 
to Idll bacteria. Inoculate a white rat intraperitoneally, using 
the same dosage. Sacrifice animals at the end of three weeks. 
Culture the brain, liver, lungs, spleen and kidneys as routine 
without regard to the presence or absence of macroscopical lesions. 
Prom the plates first inoculated, make subcultures on Sabouraud’s 
agar; nutrient agar, pii G; Lo filer’s blood serum. 

lorula cells may be readily mistaken for lymphocytes when 
first seen in fresh material. This difficulty is easily overcome 
by the use of Wright’s stain, as the several components of the 
yeast cell are not differentiated by this stain, in sharp contrast 
to the well-defined nucleus and cytoplasm of the blood cell. 

Oidiomycosis (blastomycosis) is so frequently confused with 
torula infections that a table of differential points is appended. 
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TABLE nr.— DIFFERENTIAL POINT’S BETWEEN 'J'ORULA INFECTION 
AND OIDIOMYCOSIS (MODIFIED FROM STODDARD AND CUTLER). 

Oidiomycosis 

Torula infection. (usually called blastomycosis). 


Cell wall. 


Size, 

Reproduction. 


Occurrence. 


Cell products. 

Character of le- 
sions. 


Clinical course in 
man. 


Organs affected. 


Reaction to treat- 
ment. 

Pathogenicity for 
animals. 

Organs affected in 
intraperitonoal inoc- 
ulation. 

Organism in cul- 
ture. 


Stains difTuselj’ and cn.s- 
ily with mcthjdene blue and 
hematoxylin. 


1-l.T microns. 

By budding often protlue- 
ing small organisms which 
bud before enlarging. 


Always with a clear zone 
about it jtroduced by gelat- 
inous material. 

A gelatinons materisd 
which often fills the lesion. 

1. Lesion with solution 
of tissue filling with gelati- 
nous material, slight chronic 
reaction. 

2, Nodules with or with- 
out caseation composed of 
epithelioid cells, giant colls 
and lymphoid cells. Casea- 
tion occurs centrally and 
apparently depends on the 
action of the coll products. 

No collection of polymor- 
phonuclear cells, at any 
stage. No cutaneous lesions. 

A chronic disease with- 
out constant or great fever 
or leukocidosis. 

Brain and meninges; 
lungs; liver; spleen; kid- 
neys; not skin or bones. 

Not helped by arsphena- 
mine. No real data as to 
effect of iodides. 

Marked for mice and 
rats, slight for guinea-pigs, 
rabbits and dogs. 

Brain; lungs; li\’er; spleen 
and kidneys. Occ.nsionally 
peritoneum. 

Reproduces by budding, 
never produces mycelium. 
Does not ferment sugars. 


Does not stain ns a rule 
with mctliylene blue or 
hematoxylin. Occasionally 
in deep stained preparations 
it takes a faint stain. 

4-20 microns. 

By budding, usually the 
bud is J to 5 the size of the 
parent cell and grows to 
the original size before it 
reproduces. 

No clear zone except in 
rare cases in the bone mar- 
row. 

No gelatinous material. 

No such lesions. 


Nodules with or without 
caseation. Is apparently 
secondary to a crowding of 
cells. 


Abscesses deep and su- 
perficial with many poly- 
morphonuclenrs. Miliary 
epidermal abscesses. 

A chronic skin disease or 
general infection with fever 
and leukocytosis. 

All organs, alwaj’S the 
skin, often the bones. 

Usually improved by 
iodides. 

Slight or absent for all 
animals tried. 

Most marked in perito- 
neum, occasionally in lungs, 
not in central ner-i’ous sys- 
tem. 

Always grows mycelium 
sooner or later. Ferments 
some sugars. 


Summary. 1. A search of the literature reveals only ten authentic 
cases of torula infection in man. An eleventh case is reported. 

2. The morphology and cultural characteristics of the organism 
are described. 

3. The infection occurs chiefly in the lungs and central nervous 
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system. In the former tuberculosis is simulated, while in the 
latter the clinieal picture of a brain tumor is often presented. 

4. The prognosis of the disease is unfavorable. 

5. Methods of laboratorj^ diagnosis are discussed. 

6. An attempt is made to clarify the nomenclature of the fungus 
infection. Three main types are recognized; 

(a) Saccharomycosis. 

{b) Oidiomycosis. 

(c) Torulosis. 

Conclusions. It is likely that torula infections in man are much 
more frequent than has heretofore been suspected and that a 
better understanding of the growth requiremente of the organism 
will result in its more frequent recognition clinically. It is quite 
possible that certain obscure disease processes of the central nervous 
system, the lymph glands and the lungs may prove to be mani- 
festations of this rather unusual virus. 

The poor results from surgery if the infection is in the central 
nervous ss’^stem, and the necessity for differentiation from tuber- 
culosis in the pulmonary type, make an early diagnosis essential 
if a rational treatment is to be developed. 

It is essential that a definite system of nomenclature for the 
fungus should be adopted and adhered to. The cutaneous disease 
called by Gilchrist ^‘blastomycosis” is produced by o'idium and 
it would seem logical to refer to the infection as oidiomycosis. It 
is suggested that the disease occurring in the lungs and central 
nervous system produced by a non-sporulating, non-fermenting, 
non-mycelium-producing yeast be ioiown as torulosis. 

Note. — The author wishes to express his thanks to Miss Mary 
G. Constable for valuable assistance rendered in carrying out the 
many technical procedures described above. 
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THE RELATION OF THE NON-PROTEIN NITROGEN OF THE 
BLOOD TO PARATHYROID TETANY. 

By Russell L. Haden, M.D., 
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Thomas G. Orr, j\I.D. 

K.\N’!5AS cm', K.\N'SAS. 

(From the University of Kansas School of Medicine, Kansas City, Kansas.) 


TETAm' is observed in a number of seemingly widel.y um-elated 
conditions. It may occur after parathyroidectomy; during preg- 
nancy and lactation, associated with gastro-intestinal disease; in 
childhood, especially with rickets; in the course of certain infec- 
tions and intoxications, or as an idiopathic disease. The bulk of 
evidence tends to show that it is a manifestation of a disorder of 
either mineral or protein metabolism. The symptoms are due to 
an increased irritability of the neuromuscular mechanism asso- 
ciated with changes in the nerve endings in the muscle. There 
must be a toxic substance arising somewhere in the organism which 
is common to the various conditions in which tetany occurs. 

Research concerning the cause of tetany has centered largely 
around three theories; (1) That it is due to a disturbance in 
acid-base balance; (2) a deficiency in calcium; (.3) an intoxication 
from certain protein derivatives, probably of the guanidin group. 
Tetany may occur when there is an increased amount of sodium 
bicarbonate in the blood. Thus it has been observed in man by 
Harrop' and others following the injection of large amounts of 
sodium bicarbonate, in pyloric obstruction in which there is tj^pi- 
cally an increase in the plasma bicarbonate,^ ® and following pro- 
longed forced hj'perpnea.^ 

Wilson, Stearns and Thurlow^ were the first to suggest that para- 
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thyroid tetany also is a manifestation of an alkalosis.^ McCann® 
reported the finding of an increase in the COo Combining-i^wer 
of the plasma of the blood of parathjToidectomized dogs. Hast- 
ings and Murray® and Underhill and Nellans/ in more extensive 
studies, have, however, been unable to verify McCann s results. 
Greenwald® has recently subjected the evidence^ for a causal rela- 
tionship between alkalosis and tetany to a critical review. He 
emphasizes that the individuals who developed tetany after the 
administration of bicarbonate suffered from renal deficiency. The 
tetany follovdng prolonged hyperpnea he considers as due to tissue 
asphyxia. Greenwald concludes that the tetany associated with 
an increase in the bicarbonate of the blood is due, not to alkalosis, 
but to sodium poisoning, a disturbance due to an excess of sodium, 
and a loss of the normal equilibrium between sodium and other 
ions. 

The relation between calcium metabolism and tetany has been 
emphasized by McCallum and his co-workers.® In parathyroid 
tetanj’’ there is a marked diminution of blood calcium. Similar 
findings have been demonstrated in the idiopathic tetany of infants. 
Tjq)ical tetany may occur, however, in other conditions in which 
there is no calcium deficiency.^® Howland and MarriotU^ consider 
that the symptoms of tetany in children are directly referable to 
a low level of calcium in the blood. The calcium deficiency they 
recognize, however, as not being a primary condition. They think 
that some factor, at 'present vnknown, causes a reduction in the cal- 
cium of the blood. It would seem equally possible that the toxic 
body might be neutralized and rendered ineffective by the calcium, 
and here would not act to produce tetany until the available cal- 
cium was exhausted. Such a possibility would explain equally 
well the beneficial effects of calcium administration in certain 
types of tetany. Haden and OrU- have shown that the toxic body 
in intestinal obstruction causes a marked reduction in blood chlo- 
rides. The toxic effects are not manifested until the chlorides are 
reduced below a certain level, and may be prevented entirely by 
providing chlorides in sufficient quantity.'® It would seem that 
the chlorides bear a relation to the toxic agent in intestinal obstruc- 
tion analogous to that of calcium to the toxic substance in para- 
thyroid tetany. 

The evidence for a disturbance in protein metabolism as a cause 
for tetany has been presented by Paton and his collaborators." 
h'ollowing the demonstration by Koch'® that methyl guanidin and 
related bodies occur in the urine of dogs after parathyroidectomy, 
tlic.se workers showed that all the characteristic sjTnptoms of 
tetany are produced by the intravenous injection of guanidin and 
of methyl guanidin. Similarly, Xathias and Sharpe'® have reported 
ca.ses of idiopathic tetany in man, in which these bodies were 
demonstralffe in tlie urine, and they conclude that tetany is a 
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manifestation of a guanidin and methjd guanidin intoxication. 
They believe that all true tetany has a common origin regardless 
of the clinical condition with which it may be associated. 

It would seem that tetany must be explained by some factor 
which is common to the different conditions in which it occurs. 
Alkalosis is certainly'- not a necessary factor. Likewise, calcium 
deficiency occurs only in certain tj^ies. The question arises as to 
whether there is a common disturbance in the protein metab- 
olism. It has long been known that the excretion of nitrogen 
and ammonia is increased after parathyroidectomy. Such observa- 
tions have been made by Grcenwald,'^ Cooke,*® Hunter*® and 
Wilson, Stearns and Janney.®® This increase has usually been 
explained as due to an accelerated metabolism incident to exagger- 
ated muscular activity. It has been emphasized, however, that 
it maj^ occur in parathyroidectomized dog^s before the onset of 
tetany,*® or even in the entire absence of tetanj\*® Togawa®* has 
studied the total non-protein nitrogen of the blood of puppies 
before and after parathyroidectomy. A single determination after 
operation showed a constant increase over one made before 
operation. 

Our interest in the subject was aroused by finding that in 
experimental pyloric obstruction, in which tetany not uncommonly 
develops, there is a marked protein destruction and an increase 
in the non-protein nitrogen of the blood coincident with an alka- 
losis,®® The alkalosis seems to be incidental to the distinbance 
in protein metabolism. Similarly, tetany has been observed in 
dogs with experimental intestinal obstruction— a condition char- 
acterized by increased protein destruction. On the other hand, 
an extreme alkalosis has been repeatedly observed in animals 
without the development of tetany. One animal Avith a marked 
alkalosis in Avhich a toxemia was prevented until death from sec- 
ondary causes, twenty-eight days after the obstruction Avas made, 
shoAA'ed no signs of tetany. Such observations haA’-e emphasized 
the importance of a disorder of protein metabolism as giAung rise 
to the causative agent of tetany. 

It Avould seem that if there is a disorder of protein metabolism 
folloAAung parathyroidectomy such changes should be reflected in 
the blood. The only exiierimental data on this point are those 
of TogaAva,®* quoted above. With such ideas in mind, aa^c have 
folloAved the IcA'^el of the non-protein constituents of the blood 
of the dog folloAving complete removal of the thjToid and para- 
thyroid. 

Methods. Full-grown dogs Avere used throughout the experi- 
ments. All operations were done under ether anesthesia with 
aseptic technic. The animals were kept in metabolism cages and 
were given no food after operation or for forty-eight hours pre- 
ceding operation. They were allowed, Avater ad libitum. Blood 
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for chemical analysis was obtained from the jugular vein before 
operation and at twenty-four-hour intervals thereafter until death. 

The non-protein nitrogen and creatinine Avere determined by the 
method of Folin and Wu;'^ the amino-acid nitrogen by the method 
of Folin the carbon dioxide combining-power by the method ot 
Van Slyke;25 the urea nitrogen by the Van Slyke and Cullen modi- 
fication^® of the Marshall method; uric acid by the method of 
Benedict."’ The chlorides were determined on the tungstic acid 
filtrate in the manner suggested by Gettler.^s 

Experimental Observations. In 2 animals only the anterior para- 
thjToids were removed. The animals showed no untoward symp- 
toms at any time and serve as controls on the blood chemical 
findings of the animals in which all parathyroid tissue was removed. 
The results of the blood analyses of the 2 animals with partial 
parathjToidectomy are shown in Table I; The total non-protein 
nitrogen did not rise following operation, but gradually fell, due 
to starvation. The other substances determined show little of 
interest. The animals recovered completely. 

TABLE I.— EFFECT OF PARTIAL PARATHYROIDECTOlvIY ON THE 

BLOOD OF THE DOG. 


Dog 

No. 

Day after operation. ] 

■ 

Amount per 100 cc. 

COi combining-poTver, 
volume per cent. 

Remarks. 

Non-protein 
nitrogen, mg. 

Urea nitrogen, 
mg. 

s 

‘C 

a 

o 

P 

bc 

c 

cT 

c 

'5 

CS 

O 

Amino-acid 
nitrogen, mg. 

Sugar, mg. 

Chlorides, mg. 

2G 

0 

24.8 

5.G 

1.3 

1.2 

6.4 

54 

540 

43.8 



1 

29.7 

9.8 

2.0 

1.1 

6.3 

59 

400 

30.5 

No tetany at 


2 

27.7 

8.4 

2.0 

1.1 

6.3 

110 

460 

38.1 

■ any time. 


3 

22.7 

G.5 

2.8 

l.I 

5.8 

47 

430 

40.0 

Recovered. 


4 

20.2 

5.1 

4.0 

1.4 

5.2 

49 

480 

49.7 



C 

21.4 

5.G 

4.0 

1.4 

5.6 


480 

38.1 


2S 

0 

24.0 

11.7 

1.3 

1.3 

5.1 

90 

500 

33.4 



1 

23. G 

11.7 

1.2 

1.2 

4.8 

o7 

420 

32.4 

No tetany at 


O 

18. C 

8.4 

1.1 

1.1 

4.0 

90 

480 

48.5 

any time. 


! 3 

17.2 

7.5 

1.0 

1.0 

5.0 

09 

430 

52.2 

Recovered. 


i 4 

1 

23.0 

1 8.9 

1.1 

1.1 

4.G 

o4 

420 

4G.6 



I 


The blood chemical findings in o dogs in Avhich the thyroid and 
parathyroids were completely extirpated are shomi in Table -II: 
Dogs Nos. .31, 33, 34 and 60 all developed sjTnptoms of tetany 
and died in from three to ten days after operation. These 4 ani- 
mals showed a definite though slight increase in non-protein nitro- 
gen and urea nitrogen. The increase was coincident with the onset 
of tei.my. The other non-protein bodies showed practically no 
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change. Two animals, Nos. 31 and 33, showed a slight increase 
in amino-acid nitrogen. The increase in nitrogen was almost 


TABLE II. — EFFECT OF COMPLETE TIIYROPARATIIYROIDECTOMY 
ON THE BLOOD OF THE DOG. 


Doe 

No. 

Day after operation. 

Amount per 100 cc. 

U 

CJ 

Remarks. 

c ^ 

'S c 

o 

O U 

fe o 

A t-, 
§1 

Urea nitrogen, 
mg. 

'C 

C3 

.H 

U) 

c 

ej 

C 

'S 

c* 

u 

u 

S g 

c: u 

c 5 

*g*s 

U 

U 

tl 

m 

Chlorides, mg. 

COs combining-p 
volume per cen 

31 

0 

30.9 

10.7 

2.4 

1.3 

5.0 

91 

450 

28.7 



1 

21.8 

G.5 

2.0 

1.4 

4.5 

87 

470 

34.3 



2 

31.2 

13.5 

2.5 

1.4 

4.0 

S3 

490 

32.4 

Tcfiiliy. 


3 

30. G 

12.6 

2.0 

1.5 

5.0 

02 

480 

35.3 



4 

.32.3 

13.1 

2.0 

1.5 

4.3 

87 

480 

29.0 



5 

24.0 

9.8 

1.3 

1.3 

3.8 

91 

480 

34.3 

Drow.sy. 


C 

25.4 

14.9 

1.4 

1.1 

4.5 

85 


32.4 



7 

38.5 

20.1 

1.2 

1.1 

4.8 

103 

iii 

27.7 

Tcliiny. 


S 

38.9 

11.2 

2.1 

1.1 

0.0 

80 

490 

10.4 



9 

40.0 

23.8 

1.3 

1.5 

G.O 

125 

ESI 

28.7 

Died. 

33 

0 

33.0 

13.1 

l.G 

1.1 

G.O 

52 

iil 

30.5 



1 

29.7 

12.0 

1.0 

1 .1 

5.8 

51 

400 

30.5 



2 

30.1 

17.8 

1.4 

1.3 

7.4 

74 

440 

40.9 

Tachypnea 











and muscle 











frcinor.s. 


3 

31. G 

9.3 

l.G 

1.4 

5.2 

79 

400 

41.9 



4 

30.9 

9.3 

2.9 

1.2 

4.5 

G8 

480 

20.8 

* 


5 

32.3 

12.1 

1.0 

1.2 

4.3 

09 

mm 

30.5 



G 

29.7 

9.4 

2.2 

1.2 

G.5 

81 

Iil 

34.3 



7 

30.0 

9.8 

4.8 

1.3 

0.5 

100 

HI 

27.7 

Died. 

34 

8 

31.2 

11.7 



7.7 


400 

32.4 



0 

23. G 

14.9 

2.9 

1.2 

G.5 

lOG 

Kfiia 

20.8 

Tetany. 


1 

33.0 

12.0 

2.3 

1.1 

0.5 

90 

Klin 

29.0 



2 

38.9 

12.1 

1.4 

1.7 

G.G 

79 

Kttfn 

32.4 

Tetany;dicd. 

CO 

3 

37.0 

14.9 

1.1 

1.3 

0.0 

90 

RSfl 

34.3 



0 

29.1 

10.3 

3.C 

1.8 

0.2 

83 

Kinn 

37.2 



1 

37.9 

16.4 

3.8 

l.G 

5.9 

105 

Klin 

30.2 



2 

29.7 

15.4 

3.1 

1.0 

5.2 

79 

480 

40.0 



3 

2G.5 

9.8 

3.G 

1.0 

5.2 

78 

470 

47.5 



4 

27.7 

9.3 

3.2 

1.0 

5.0 

SO 


30.2 

Tetany. 


5 

45.1 

20.1 

2.7 

1.2 

0.0 

74 

530 

30.2 



G 

34.0 

12. G 

1.4 

1.4 

5.5 

77 


35.3 



7 

27.5 

G.O 

1.8 

l.G 

5.7 

80 


32.4 



8 

27.7 

8.9 

1.5 

1.4 

6.7 

81 


41.9 

Died.! 

Cl 

9 

30. G 

9.8 

2.1 

1.4 

5.5 

105 


40.0 



0 

2G.1 

9.3 

3.0 

1.0 

G.O 

54 


40.0 

Drowsy. 


1 

27.7 

8.4 

2.7 

1.3 

C.4 

47 


40.0 



2 

23.4 

4.7 

2.4 

1.2 

7.5 

48 


38.1 

No tetany at 


3 

20.4 

2.3 

1.4 

1.3 

7.5 

57 


30,5 

any time. 


4 

26.5 

8.4 

2.7 

1.2 

G.2 

100 


30.2 



5 

23.4 

G.l 

1.4 

1.3 

5.5 

85 


30.2 



7 

22.2 

7.0 

2.8 

1.0 

5.8 

93 


38.1 

Died, 
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entirely in tiic urea nitrogen and undeterniined nitrogen. The 
clilorides remained practically constant throughout. There was 
little change in the carbon dioxide combining-power. Our findings 
are in accord with those of Hastings and Murray® and Underhill 
and Nellans/ who have found no indication of an alkalosis in 
dogs following parathyroidectomy. 

Ill rather marked contrast to the findings in animals who showed 
symptoms of tetany are the results in 1 animal which died on 
tile eighth day after complete parathyroidectomy. This animal 
showed no symptoms of tetany, but continued in a state of drowsi- 
ness. The non-protein nitrogen fell to a very low level. The 
urea nitrogen on the fom’th day was the lowest we have so far 
seen in several hundred urea-nitrogen determinations on over 100 
experimental animals. The other chemical changes were of little 
interest. It' has been emphasized by numerous workers that there 
is a marked disturbance of metabolism after parathyroidectomy. 
This occurs apart from the development of tetany. 

Discussion. Our findings indicate that the one constant change 
in the blood of the dog after parathyroidectomy in, animals which 
develop tetany is a definite increase in the total non-protein nitro- 
gen. The increase is almost entirely limited to the urea nitrogen 
and undetermmed nitrogen. Such findings are characteristic of 
the blood chemical changes observed in other tj^Des of toxemia, 
which we consider as due to a disorder of protein metabolism. 
The uric acid, creatinine and amino-acid nitrogen have shown no 
constant change. The CO 2 combining-power has shown relatively 
little variation. The chlorides have remained at almost a constant 
level. The sugar has shown little of interest. 

Summary. 1. Daily blood chemical analyses are reported on 7 
dogs subjected to operation on the parathjToid glands. 

2. T\yo animals had only the two anterior parathyroids removed. 
Five animals had a complete thyroparathyroidectomy. 

3. Four animals with complete parathyroidectomy developed 
teta ny . One animal died on the eighth day without showing tetany. 

4. The 2 with only the anterior parathjnoids removed and the 
1 with complete parathyroidectomy, which did not develop tetany, 
showed no increase in total non-protein nitrogen in the blood.' 

5. The 4 animals showing tetany all showed an increase in 
urea nitrogen and undetermined nitrogen. The increase was 
demonstrable before the onset of tetany. 

(). llic uric acid, amino-acid nitrogen, creatinine, sugar, chlo- 
rides and CO 2 combining-power showed no constant change. 

^ 7. These findings lend some su])})ort to the theory that tetany 
IS a symiUom due to some toxic body arising in tile course of a 
disorder ol ])r()tein metabolism. 
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THE ACTION OF INTRAVENOUS INJECTIONS OF SODIUM 
BICARBONATE UPON THE KIDNEYS. 

/ 

By Ellis Kellert, M.D., 

AhBANYj N. Y. 

(From the Bonder Hygienic Laboratory, Albany, N. Y.) 


The symptom-complex known as acidosis, which would perhaps 
be more properly called h3qialkalinity, is a fairly common clinical 
condition. It occurs in a variety of metabolic and infectious dis- 
orders and frequently becomes of supreme importance in diabetes, 
nephritis, pneumonia, influenza and certain poisonings as by phos- 
phorus and wood alcohol. The mechanism involved in bringing 
about an acidosis is exceedingly complex and while theoretically 
easy of explanation, is not always susceptible of proof, even experi- 
mentally. 
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The 'acidosis of diabetes, long recognized, has been in the past . 
treated with alkalies chiefl}'^ in the form of sodium bicarbonate. In 
recent years we find this salt used intravenously in comparatively 
large amounts in combating the coma of diabetes, wood alcohol 
poisoning and certain infections as influenza, when the synaptoms 
become severe. Since the acidosis is due to the improper or insuffi- 
cient neutralization or elimination of the acids produced in excess 
in these diseases, it appears a logical procedure to introduce into 
the body alkali to replace that abstracted, the removal of which 
brings about the symptoms. 

The excellent reported results in diabetes by the use of insulin 
may perhaps make the bicarbonate treatment of little importance, 
but in many other conditions accompanied by acidosis its use wdll 
continue. Since in any form of therapeutics it becomes of first 
importance to be certain that the treatment does no harm we must 
carefully consider those statements indicating that the use of 
sodium bicarbonate may be injurious. 

Joslini cautions strongly against the administration of alkali in 
diabetes feeling that the large amounts of acid salts which are 
formed overwhelm the kidneys. Grant^ speaks of an alkalosis 
resulting from an overdose of sodium bicarbonate. Hardt and 
Rivers^ treating gastric ulcer by the Sipp}^ method claim that 
toxemia and renal changes are brought about as a result of the 
treatment. King and Church" noted that bicarbonate used intra- 
venously inhibited intestinal movements. Of all the various con- 
trary reports the important ones relate to a possible injurious action 
upon the kidneys and it is this phase of the subject which is of 
interest to us. 

The quantity of sodium bicarbonate that may be given intra- 
venously at one sitting is surprisingly large. In the treatment of 
sprue, Castellani® “used intravenously 10 to 20 ounces of a 2 or 
4 per cent solution given slowly every day or every other day until 
twelve injections had been given.” Peabody^ in a case of uremia 
gave on successive days— 300 and 700 cc of 4.7 per cent sodium 
bicarbonate and again 375 cc of 5 per cent solution with a favorable 
immediate response although death eventually ensued. Carey^ 
in the precoma stage of diabetes gave large quantities of bicarbonate 
by mouth and states that if necessary it may be given intravenously. 
Sellards and Shaklee® as a routine in cases of cholera used 1.5 per 
cent bicarbonate intravenously in 2 liter quantities and in cases 
of collapse gave 4 liters. Harrop and Benedict" treating a case 
of acute methyl alcohol poisoning gave 400 cc and the day following 
500 ce of o per cent sodium bicarbonate intravenously. No untoward 
renal effects were observed. On another occasion Harrop” in a 
case of bichloride poisoning gave in two days 60 gm. of bicarbonate 
m the form of a 5 per cent solution. 

Since the bicarbonate solutions are usually heated before injection 
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it has been thought that the sodium carbonate thus formed is higlily 
irritating yet Graliam^- working with dogs reported no such action 
of sodium carbonate. MacNidcr'-"' found that sodium carbonate 
used intravenously protected the tubular epithelium against the 
action of anesthetics. Haskell, Heilman and Gardner’’ gave boiled 
5 per cent and 10 per cent solutions with no immediate ill results 
although they do state its use in this manner is very dangerous. 

In the present investigation, young adult rabbits were used and 
injected with .5 per cent sodium bicarbonate in distilled water. 
Two animals were used for each experiment: One receiving unheated 
solution and the other an equal quantity of a similar solution heated 
in the autoclave for twenty minutes at 15 pounds’ jiressure. Pre- 
liminary examination of the urine in the hrst experiment over a 
period of seven days showed nothing abnormal. Twelve cubic 
centimeters of the solution were injected in each case intravenously. 
No marked changes were observed in the urine following the injec- 
tions. Four days later the bicarbonate injections were again made, 
without demonstrable change. A rcjietition of the experiment on 
fresh animals gave like results so that we felt assured that the 
bicarbonate alone, heated or unheated, induced no renal changes. 

These animals were chloroformed and the kidnevs examined 
microscopicall3% “They appear normal in every respect. There 
are no glomerular changes, the tubular epithelial cells are well 
defined, the nuclei sharp and the cells not swollen. No debris and 
no cast-like objects are found in the lumina of the tubules.” 

Next to determine the influence of the bicarbonate on an injured 
kidney, the following ex'periment was performed; Each of two 
rabbits received subcutaneou.sly 0.025 gm. of pota.ssium chromate. 
On the third day the urine contained albumin (-{--{-) and numerous 
hyaline and epithelial casts. The sodium bicarbonate injections 
were administered as before and without ajiparent ill efi’ects. The 
albumin and casts quickly disappeared from the urine which became 
normal four days after the injections of bicarbonate. On the seventh 
day the animals were killed. The necropsy disclosed in each case a 
slight amount of fluid in the peritoneal cavity and kidne\’s which 
were congested and moderately edematous. 

“Microscopical examination shows distinct evidence of renal 
injury. The glomeruli are distended and frequently lobulated. 
The tubular epithelial cells are granular, the margins poorly defined 
and the nuclei in many instances absent. The lumina of the tubules 
contain granular debris and casts. These changes, while present 
are moderate and not widespread throughout the kidne.ys.” 

In the next experiment, 2 full-grown rabbits were selected and 
after urine examinations over several days showing nothing 
abnormal, each received intravenously 15 cc of 5 per cent sodium 
bicarbonate, one solution being heated as above described. Each 
showed a faint trace of albumin biit no casts. The albumin dis- 
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a])]ieared the following day. Each animal was then injected sub- 
cutaneously with 10 cc of 1 to 1000 mercuric chloride (0.010 gm. 
HgCb). The animals became quite ill and the urine showed albumin 
hyaline, epithelial casts and leukocytes. Five days later 
with albumin and casts still abundant each rabbit received 15 cc of 
bicarbonate as before and the next day each received a similar 
amount or 30 cc in twenty-four hours. The rabbits remained well 
and the albumiu and casts gradually disappeared. Later, in these 
same animals the bicarbonate injections were repeated twice but 
the urine steadily improved becoming normal.^ 

The animals were killed and examined immediately. Each 
showed a slight amount of fluid in the peritoneum and congested 
kidneys. “Microscopically, few changes are seen. The glomeruli 
appear normal but show an increased number of nuclei. Few casts 
are present, but many of the epithelial cells are granular, poorly 
defined and the nuclei lost. Evidence of nephritis in these animals 
is present but not pronounced.” 

In the next experiment, 2 rabbits were each injected subcu- 
taneously with 0.002 gm. uranium nitrate. This induced a prompt 
albuminurea, but without casts. Two days later 0,002 gm, were 
again injected and 0.005 gm, at the end of another two days. Albu- 
min (-1- ++) and hyaline casts \vere then found and the animals 
appeared ill. 

Each rabbit now received intravenously 20 cc of 5 per cent 
sodium bicarbonate, one solution heated as before. No urinary 
changes followed and the bicarbonate injections were repeated in 
four days. The urine continued to improve, but never became 
normal. This experiment was repeated in another set of animals 
with like results. 

On microscopical examination, the kidneys of these rabbits 
sliow marked changes. The glomeruli are distended, injected and 
lobulated. The nuclei are increased in number. “An occasional 
Bowman’s capsule contains albuminous material. The epithelium 
of the tubules is fairly normal, but in some areas is flattened, 
granular and poorlj^ defined. Here the lumina contain casts or 
granular debris. The casts or cast-like bodies are very numerous.” 

Ihc urine of rabbits is normally alkaline, so as a final experiment 
2 rabbits were maintained on a barley diet until the urine became 
faintly acid. Each then received 5 per cent sodium bicarbonate 
as in the above ex^ieriments. No urinary changes were observed. 
IJiese same animals were continued on the barley diet and given 
dail;s .subcutaneous injections of tenth normal hydrochloric acid 
until the urine became strongly acid. Each rabbit was then again 
given intravenously 10 cc of o per cent sodium bicarbonate. No 
urinary changes followed and the animals remained well. 

Summa^. ^ We have given to apparently normal rabbits having 
normal urine intravenous injections of 5 per cent sodium bicarbonate 



IIS 


MIDDLETON: PALPATION OE THE SPLEEN 


in quantities per kilo in excess of tliose usually given to human 
beings for therapeutic purposes. No injurious action could be seen 
on observation of the animals and examination of the urine. 

In a series of rabbits also, with a nephritis brought about by 
injections of potassium chromate, mercuric chloride and uranium 
nitrate, similar use of sodium bicarbonate in equal or larger quan- 
tities unheated in one set and autoclaved in another, resulted in no 
ascertainable harmful action on the kidneys. The animals receiving 
the injections of the chemicals and sodium bicarbonate showed no 
greater renal changes than those receiving the chemicals alone. 

There is thus no exjDerimental evidence, in the case of rabbits, 
for the belief that intravenous injections of sodium bicarbonate as 
used for therapeutic purposes, are injurious to tlie kidneys. 
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PALPATION OF THE SPLEEN. 

By William S. Middleton, M.D., 

MADISON, was. 

(From the Department of Clinical Medicine, University of Wisconsin.) 


Enlargement of the spleen develops in the course of man}' of 
the acute infectious diseases. Acute splenic tumor may be one of 
the first significant physical findings in typhoid fever. The char- 
acteristic “ague-cake” spleen of clironic malarial infestation may 
cast the first light on an otherwise obscure clinical picture. Cer- 
tain diseases of the hemolytopoietic sj'^stem, as the leukemias, 
acholuric jaundice, Banti’s disease and Gaucher’s splenomegaly, 
are constantly attended by varying degrees of splenic enlarge- 
ment, Chronic passive congestion, either locally in the portal cir- 
culation or as an expression of general heightened venous pressure, 
may determine splenic enlargement. In this connection extreme 
enlargement of the spleen in a case of “abdominal mumps”— pan- 
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creatic metastasis— in the University Infirmary some years past 
may be mentioned. This circumstance was explained on the basis 
of pressure of the acutely inflamed pancreas on the splenic vein 
passing immediately behind or through its head. Splenic tumor 
is frequently remarked in the various types of cirrhosis of the liver. 
In infancy,' inherited lues or rickets may determine enlargement 
of this organ. Subacute endocarditis, infarction and abscess aie 
less frequent causes of splenic enlargement. 

From this cursory review of some of the conditions leading to 
enlargement of the spleen, the clinical importance of a determina- 
tion of its size becomes apparent. Situated deeply in the left 
hypochondrium, the spleen is overlaid by the ninth, tenth and 
eleventh ribs, and in the main lies in the line of the tenth rib. Its 
upper pole may be normally placed opposite the ninth dorsal 
spinous process about 3 cm, from the vertebral column, while the 
lower pole may extend anteriorly to the mid-axillary or the anterior 
axillary line. “A. line from the top of the sternum to the tip of 
the eleventh rib should be entirely anterior to the spleen."^ The 
position of this organ high in the abdomen beneath the dome of 
the diaphragm renders it inaccessible to inspection and under 
normal conditions to ordinary methods of palpation. Percussion 
as a means of demarcating the splenic limits is rendered inaccurate 
through its anatomical relationships with the stomach, splenic 
flexure of the colon, left kidney and overlying lung. 

The spleen is normally palpable in children only. Two circum- 
stances other than splenic enlargement may, however, lead to its 
palpability in the adult, namely, elongation of its ligaments of 
attachment (floating spleen) and a marked intrapleural accumula- 
tion (pus, blood, serum or air). Since these latter circumstances 
admit of ready differentiation and elimination, a palpable spleen 
in the adult in any but the unusual case means enlargement. 

Following the planes of least resistance the spleen enlarges for- 
ward and downward. Although the spleen by reason of its depth 
and smaller dimensions is less responsive to the respiratory move- 
ments than is the liver, yet the lower level assumed by the spleen 
on phrenic contraction forms the logical point of attack in palpa- 
tion. The simplest palpatory procedure after the usual precautions 
of moderate fle.xion of thighs on trunk and legs on thighs, slight 
ele\ation of the head and quiet breathing with open mouth, is to 
place the palpating hand on the abdomen with the radial border 
of the index finger parallel to the costal margin (Fig. 1). Gentle 
downward pressure is made avoiding sudden or vigorous effort. 
As the patient inspires, slight cephalad pressure is applied on the 
palpating hand. This procedure is repeated at varying levels, 
always paralleling the left costal margin. 

' PiorMi, G. A.: Human Anatomy. 1010, Philaclclpliia, p. 1787. 
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TJie obvious meclianical result of tliis described pressure on the 
anterior abdominal wall is a narrowing of the space, into which 
the enlarged spleen must descend on insjiiration. The natural 
outgrowth of this principle of the creation of an abdominal wedge, 
apex down, was the apjilication of a force jiostcriorly behind the 
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floating ribs, since by their ready displacement anteriorly the zone 
of splenic descent would be still hirtlier narrowed. The customary 
method of producing this displacement of the eleventh and twelfth 
ribs is through the simple lift of the second palpating hand 
placed posteriorly (Fig. 2). The results with this method have been 
so far superior to those of simple anterior palpation as to lead to 
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a number of modifications. For instance it has been suggested 
that the knee of the examiner be placed posteriorly at the level of 
the eleventh and twelfth ribs, and the patient rolling against this 
obstruction replaces in effect the posterior palpating hand (Ih-of. 
J. A. Stengel). 
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The surprising readiness of palpation of an enlarged spleen in 
an adult whose forearm was carelessly left behind the back has led 
to a serious scrutiny of the applicability and relative merits of this 
method of examination. The custoraar 3 '' collateral precautions for 
abdominal palpation are enjoined. The forearm is flexed at an 
angle of about 80 degrees and introduced behind the back as far as 
possilile. With the patient Ijdng on the forearm in this position, 
pressure is exerted over the tenth, eleventh and twelfth ribs as a 
rule. Both hands of the examiner are then free to palpate at the 
costal margins (Fig. 3) or one hand may be placed as in Fig. 1, while 
the second makes lateral pressure over the lower thorax and upper 
abdomen. 

Three criteria of comparison with the usual methods of splenic 
palpation have resulted in a rather sweeping commendation of 
this procedure. Bepeatedlj'' spleens not palpable by anj" one of 
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the described methods, including in addition to those considered 
aliove the right lateral and standing-bending positions, have been 
felt by this method. Almost invariabl^’^ the ease of palpation of 
a doubtfull}' enlarged spleen b^' this procedure was in marked con- 
trast to the results from the other methods. Lastly, comparison 
has been made of the frequency* of the determination of splenic 
tumor in a given disease under the usual methods of palpation and 
bv tins plan. Osler= reports palpable spleen in 4 out of 23 cases 
(17.3 per cent) of acute catarrhal jaundice. Before appl^ving tlie 
above described method of palpation, the flgures for palpable spleen 
in this condition at the I niversiU' Infirmary were 2 out of 13 cases 
(lo.o per cent). Since applying the method described, the spleen 
lias been found enlarged in 19 out of 28 cases of catarrhal jaundice 
(<■)/. 8 per cent). 

Such startling comparative data led to an e.vamination of the 

TI'C Principles .nnd Practice of Medicine. 1920, Non- York, 
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probable points of mechanical advantage in the newer method. 
The most important factor in either method is apparently the 
amount of displacement effected. The thickness of the forearm of 
the patient obviously determines this faetor in the newer method, 
while the height of the lift of the examiner is the deciding factor 
in the usual plan. In effect the lifting hand of the examiner is so 
placed as to create a lever of the second order through the involved 
ribs, while through the arm carried across the back the patient 
develops in its several points of application, first a lever of the second 
order and then approaching the vertebrae, one of the third order. 
A point of practical importance must become apparent in the latter 
relation, namely, given a measured degree of displacement, the 
closer the same is placed to vertebral column the greater will be 
the forward movement of the ends of the affected ribs. The indi- 
vidual variations would be so great that no effort has been made to 
determine the actual displacement at several points along the 
involved ribs. However, in a series of 10 adult males, the average 
displacement at the left posterior axillary line was 2.1 cm. greater 
on lying on the flexed forearm than by the customary lift. The 
procedure was controlled by taking the average lift of three sepa- 
rate examiners. 

The second factor in importance in a comparison of tliF-jnechanics 
of the methods, is the force .{iijuVba’. fn determining the force' 
exerted by the lift die posterior hand, all plans introducing a 
separate'' factor displacement such as the arm cuff of the sphyg- 
momanonaeter or the spring grip were rejected as leading to error. 
Two methods were eventually pursued and the results were com- 
parable. First, the examiner stood on the platform scales and 
applying the usual force in his lift, the increase in weight on the 
beam was recorded. Then the reverse proposition was investigated. 
The examining table with the patient was placed on the platform 
scales and the decrease in weight on the lift of the examiner was 
noted. Using a series of adult subjects the average lift of 4 exami- 
ners was about 4 kg. At first thought this value seemed incon- 
siderable, and only a realization of the position in which the force 
is applied and the actual handling of a 4 kg. weight at arm’s length 
lent force to the accuracy of this determination. To study the 
force exerted at the point of application of the posteriorly placed 
arm, a section was cut from the table corresponding to the trans- 
verse position of the arm, and beneath this loose section a balance 
was constructed (Fig. 4). This balance was so arranged tliat a rigid 
post placed at A and resting firmly on the platform of the scales 
(Fig. 5) would transmit the weight from the “floating” section (c) 
of the table to the scales (0.1 kg. on the reading , beam = 1.66 kg. 
on the table balance).^ Observations showed for the individual a 

3 Acknowledgment is gratefully made to Mr. J. S. Hippie for the construction of 
this device. 
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constant advantage in force applied through the flexed arm placed 
posteriorly over the figure determined for the lift; but extreme 
variations dependent particularly on weight and spinal conforma- 
tion made averages and groupings impossible. A significant obser- 
vation in this relation was made with reference to the influence 
of flexion of the thighs and legs on the readings. Invarialily as 
would be ex'pected from the practical results, the pressure exerted 
after fle.xion of the thighs on the abdomen and legs on thighs was 
considerably greater than with legs in extension. 

A third consideration, which unfortunately is incapable of cal- 
culation, is that of muscular resistance in the patient. Obviously 
the group in which greatest difficulty is encountered in palpation 
of the spleen, is the adult male. Furthermore, from e.xperience 
it is this group in which the re.sults from the new method of palpa- 
tion are most gratifying. Can a partial explanation for this fact 
lie in the relatively lessened muscular resistance to a greater dis- 
placement from passive pressure in the arm placed posteriorly as 
compared with the active force of a lifting hand? Obviously, the 
factors of displacement, force and resistance, as represented by the 
two methods, approach as weight, development and muscular tone 
decrease; so that in the poorly nourished and muscled adult and in 
the child the mechanical advantages of the newer method are 
effaced. 

Palpation of the liver and the kidneys are facilitated by this 
metliod. 

Summary. A new method for palpation of the spleen is described 
in which the posteriorly placed flexed forearm of the patient sup- 
plants the examiner’s hand in inducing anterior displacement of 
the lower ribs. This procedure apparently promises better results 
clinically and has certain obvious mechanical advantages over the 
usual palpatory" methods. Since an optimum degree of anterior 
displacement of the tenth, eleventh and twelfth ribs would seem 
to determine the superiority of a given method, a padded, tapering 
roll or sand bag might be substituted for the arm in ho.spital prac- 
tice; but for general practice this refinement is unnecessary. 
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Diseases of the Skin. By Frank C. Knowles, M.D., Professor 
of Dermatology, Jefferson Medical College. Second edition. 
Pp. 600; 200 illustrations and 14 plates. Philadelphia and New 
York: Lea & Febiger, 1923. 

The author has met and overcome the difficult in improving 
an already good book and yet keeping it down to 600 pages. His 
texfmust appeal to the general practitioner because it is so arranged 
that he can first secure leads to the diagnosis by means of two 
keys (one based on the tj^e of lesion exhibited and the other on 
the body-part affected) which are provided in early chapters; 
thereafter the physician is enabled to diagnose between these 
different leads by referring to the individual diseases wdiich are 
described in later chapters. Its systematic arrangement is emi- 
nently suited to the student, and the descriptions of therapeutic 
procedures, particularly such special ones as the electrical, carbon 
dioxide snow, etc., are almost unique in their conciseness, yet 
sufficient. W. 


Orthopaedic Surgery. By Royal Whitman, M.D., M.R.C.S., 
F.A.C.S., Surgeon to the Hospital for Ruptured and Crippled, 
New York. Seventh edition. Pp. 960; 877 illustrations. Phila- 
delphia and New York: Lea & Febiger, 1923. 

This volume lives up to the reputation of the author, and depicts 
tlie progress of the subject up to the publication of the book. To 
the general practitioner it is of great value in enabling him to read 
and correlate symptoms and assist in early prevention of deformi- 
ties and to give a well-formed opinion as to the prognosis of the 
condition under study. The more common conditions are thor- 
oughly discussed and the choice of methods of treatment is given 
consideration, but the author deals at greater length on those 
methods which, in his experience, have been the most successfub 
Ihe last chapter of the book, comprising ninety-two pages, is 
devoted to collateral orthopaedic surgery, supplanting the chapter 
on military orthopaedics. In this chapter the author gives the best 
methods for the best possible results to prevent an increase in the 
number of disabled or deformed. B. 
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The Dietary of Health aftd Disease/ Gertrude I. Tjioras, 
Instructor in Dietetics, University of Minnesota. Pp. 210; 7 
illustrations. Philadelpliia and New York: Lea & Febiger, 1923. 

• This is an e.xcellent book to use as a text in teaching. The 
fundamentals of dieteties are presented in sucli a way as to make 
it comprehensible to students who have no background of organic 
chemistry. So man}’’ books on diets are just plain cookery or else 
necessitate a knowledge of organic chemistrjL Particularly good is 
the use of the outline form and the tabulation of material. The 
important points are easilj’’ grasped in this way, Tlie chapters on 
special diets are excellent. Many diet books are inadequate in 
this respect. Tiie bibliograpliy at the end of each chapter is very 
helpful to both student and teacher. W. 


Bergey’s jManual of Determinatr^e Bacteriology.' Arranged 
by a committee of the Society of American Bacteriologists, con- 
sisting of David H, Bergey, Chairman; Francis C. LLuirison; 
Robert S. Breed; Bernard W. Ha,arier; Fr.\nk W. Huntoon. 
Baltimore: Williams & Wilkins Co., 1923. • 

The rapid progress in the science of bacteriology for the past 
twenty years or more has rendered previous classifications of 
bacteria somewhat unsatisfactory. This lias been due partly to 
the discovery of new organisms and species and partlj’’ to the 
advance of cultural methods and study. Consequently morpho- 
logical classifications in themselves have become outgrovm and 
no classification can now approximate completeness without a 
detailed inclusion of the cultural characters. This manual has 
accomplished this end by offering a detailed outline of morpho- 
logical and cultural descriptions and, as far as it is possible, the 
serological tj'pes of the various organism. In all, almost seven 
hundred organisms are described, and the deseriptions readil}'" lend 
themselves to the identification of xmknovm. Many new names 
and terms have been introduced, but they are distinct improve- 
ments, because once learned they include tell-tale featm-es. For 
example, “bacillus” has always covered a multitude of organisms 
and, aside from stating an organism to be rod-shaped, was of 
little help. By this classification the bacilli have been subdivided 
and renamed, so that a “bacillus” is here an aerobic spore-bearing 
rod and a “clostridium” an anaerobic spore-bearing rod, etc. 
•Perhaps the only criticism to be made is that it might have been 
of assistance to the student to have included in the index the old 
names, until at least the new names are better known. The com- 
mittee is to be congratulated on this stupendous work, first for 
supplj'ing a great need and second for attributing to the cultural 
characters a prominent role to their classification, J • 
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Principles of Bacteriology. By Arthur A. Eisenberg, A.B., 

M.D., Director of Laboratories, St. John’s Hospital, Cleveland. 

Second edition. Pp. 214; 40 illustrations. St. Louis. C. V. 

Mosby Company, 1923. s 

Though not so stated in the title, this booh was obviously 
intended for nurses and women technicians. Nevertheless, _ it 
would have been desirable to include more of the bacteriological 
advances that have been made since the appearance of the first 
edition in 1918. For instance, Noguchi’s work on yellow fever 
and rabies is not mentioned and both of these are included among 
diseases of unknown causation. Bull is not “now doing a most 
promising work on the serum treatment of gas bacillus infection,” 
and Park and Plotz are not generally recognized as the discoverers 
“of the organism causing the typhus fever.” As an example of 
method of presentation, eleven “diseases of unloiown causation” 
are handled in tluee small pages. To the reviewer, at least, 
“Spallanagani” (p. 20) is anew and unknown scientist, and “geunao” 
(p. 22) a strange Greek root. It seems to be strange also to the 
author, as it later appears in the form “geneo” (p. 29). The 
change of the Greek word for red from “erythraios” to “erytheus” 
(p. 61) is another example of the carelessness typical of the booklet. 

K. 


War Blindness at St. Dunstan’s. By Sir Arnold Lawson, 
Senior Ophthalmic Lecturer on Ophthalmic Surgery, Middlesex, 
Hospital. First edition. Pp. 150. London: Henry Frowde, 
Hodder & Stoughton, 1922. 

The author briefly reviews the medical work among the wai 
blind at St. Dunstan’s, from the latter part of 1914 until May oi 
1920, during which period most of those blinded in the Great 
War, both as the result of wounds and disease, had come to this 
hospital. It contains an anal3i;ical record of the wounds and 
diseases, as a result of which 825 men lost their sight. Blindness 
as a result of traumatism was due either to through-and-tlwough 
wounds of the head, fractures of the skull, either in the occipital 
region or other localities, and concussion injuries. A number of 
the most interesting cases are briefly reviewed. He calls attention 
to the rarity of sympathetic ophthalmia in the Great Whar. Onlj 
3 or 4 cases were seen at St. Dunstan’s. This experience of the 
author is in agreement with the observations of other ophthal- 
mologists dealing with the war wounded. The eases of blindness 
of non-traumatic origin amounted to the surprisingly large per- 
centage of 25. This large proportion is explained bv the authoi 
as due to the unusual physical and nervous strain incident tc 
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war activities. He is convinced that, as a result of the change in 
environment, many cases of blindness developed far earlier than 
would have been the case in ordinary civil life. The chapter on 
the reeducation of the blinded soldier is most interesting. Never 
in the history of the world liad sucli a large group of blind been 
brought together as at St. Dunstan’s. The book is concluded 
with a chapter on the reeducation of the blind and contains many 
valuable suggestions relative to educational methods. After read- 
ing this chapter, one cannot help but agree with the author that 
blindness, far from being a “calamity, is but only an inconven- 
ience.” B. 


Physical Dlvgnosis. By Riciiaed C. Cvbot, M.D., Professor of 
Medicine in Harvard University, formerly Chief of the West 
Medical Service at the Massachusetts General Hospital. Eighth 
edition. Pp. 536; 2S5 illustrations. New York City: William 
Wood & Co., 1923. 

The eighth edition of the author’s work has been entirely reset 
and considerably enlarged. In the resetting he has taken the 
opportunity of completely revising the section on electrocardiog- 
raphy as well as adding a considerable increase in the amount of 
space devoted to roentgen-ray diagnosis of the chest and genito- 
urinary system. To the few who are unacquainted with the 
previous editions, of the author’s work on physical diagnosis, we 
have no hesitation in recommending it most heartily. It is one 
of the most lucid, thorough and sensible books that we know of. 
There is a real pleasure, for example, in reading over the chapter 
on diseases of the lungs to find that the author does not suggest 
making a diagnosis of pulmonary tuberculosis on the basis of a 
few questionable physical signs, a habit v^hich manj'' so-called 
experts in tuberculosis attempt, but, on the contrary, the author 
demands very definite phj^sical signs before making the diagnosis. 
There is only one real criticism of the book, and that is the illus- 
trations are decidedly hazy and lack the clear-cut appearance which 
enhances the value of any illustration. M. 


Blood Chemistey (Colorimetric Methods). By Willard J. 
Stone, M.D., Attending Physician, Los Angeles General Hos- 
pital. Pp. 75; 4 illustrations. New York: Paul B. Hoeber, 
Inc., 1923. 

. This rather unusual book is a compilation of methods of accom- 
plishing the various blood-chemical tests which are found of value 
in clinical work. In addition to this there is a short discussion 
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on the value of these tests, their indications and interpretation in 
disease. Oddly enough, the last portion of the book contains a 
full discussion of the dietary control of disturbances of metabolism, 
notably diabetes. The exact need for such a book is a question 
to the reviewer. The laboratory technicians may use it tor reter- 
ence because of its brevity and clearness in detailing technic, but 
probably, as they have been taught from more complete reference 
books, they would be more likely to refer to such books. _ The 
average practitioner of medicine will not have the time or facilities 
to carrj'' out the tests, but, be that as it may, the fact is^ assured 
that the compilation is simple, easy and direct, and will be of 
value to those into whose hands it may fall if they are making 
laboratory studies. 


Endocrine Diseases Including Their Diagnosis and Treat- 
ment. By Wilhelm Falta. Translated and edited by jNIilton 
K. Meyers, M.D., Neurologist to the Northern Liberties Hospi- 
tal, to the Lucien Moss Home, Jewish Hospital and to the 
Dispensary of the St. Agnes Hospital, Philadelphia. Third edi- 
tion. Pp. 669; 104 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., 1923. 

The present edition of the author's work on the endocrine 
system is a revised edition of his former work entitled The Ductless 
Glandular Diseases, and as such is an improvement over the previous 
edition. The author takes up first a general discussion of tlie, 
glands of internal secretion and then considers in detail diseases 
of tlie tliyroid, parathyroid, thymus, pituitary and suprarenal,' 
sexual glands, pluriglandular diseases, diseases of the pancreas and 
their relation to diabetes mellitus, and the different forms of obesity. 
From this short description of the contents of the volume it may 
readily be seen that all the loiown glands of internal secretion are 
discussed, and without detailing the work, it may be added by the 
reviewer, that the whole subject of endocrinology is considered 
most fully and most carefully. In looking over the book one is 
struck with the very sane method that the author deals with 
known facts of disease of the endocrine system and the most care- 
ful manner with which he dismisses from real consideration the 
tremendous amount of In-potheses and unproven facts with which 
the average book on endocrinology is filled. This book may be 
classified as one entirely safe to put in the hands of the thoughtful 
endocrinologist, but not the more visionary one. hlechanically the 
book is beautifully presented, and the work of the editor is entire^' 
creditable on the whole, though more careful editorial supendsion 
is decidedly indicated. There is a considerable amount of editorial 
addenda v.hich would increase the value of the work, particularlv 



130 


REVIEWS 


as it concerns chiefly reports of cases and studies in the United 
States, were it more critically selected and the worthless material 
deleted. Another minor criticism that 'might be made is that the 
references follow no one system and arc at times so incomplete, 
as to be valueless. M. 


Gynecology. By Willlyai P. Graves, j\I.D., Professor of G.^me- 
cology at Harvard Medical School. Third edition. Pp. 936; 
534 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1923. 

When the present reviewer had the pleasure of reviewing the 
first edition of this work he termed it a master work and predicted 
that it would enjoy unusual popularity. It is gratifying therefore 
to see that prophecy fulfilled, as evidenced by the appearance of 
the third edition, which even surpasses the high standards which 
were set by the preceding editions. Needless to say, the author 
has brought the text up to date; in fact, by the inclusion in detail 
of Sampson’s recent work on “chocolate” cysts of the ovary, it is 
practically brought up to the riiinute. Tlie radiation treatment of 
uterine cancer is fully discussed, the author definitely stating tliat 
the percentage of cancer of the cervix that he operates upon is con- 
stantly decreasing in favor of radiation. He a].so adAdses against 
operation after radiation of cervical cancers, reversing his opinion 
as expressed in preceding editions. Aside from a few more typo- 
graphical errors than should be expected, Ave feel justified in con- 
tinuing to refer to this book as a master Avork. B. 


He/Uit Records, Their Interpretation and Prep^uiation. 

By S. Calahn Smith, M.S., M.D. Pp. 313; 128 illustrations. 

Philadelphia: F. A. Davis Company, 1923. 

The major portion of the book deals AAUth electrocardiograpliy, 
the smaller portion being devoted to polyograph}". In respect to 
illustrations this work stands out among the other books, on this 
subject which haA'^e recentlj'^ appeared. Tlie electrocardiograms, 
which are reproduced numerously, are as beautiful and technicalb^ 
perfect as the reviewer has yet seen. This feature, together AAotli 
the fact that most of the abnormal electrocardiograms are accom- 
panied by normal tracings for purposes of comparison, and the 
clarity of the accompanying legends and text, renders the book 
an ^admirable one for the student or practitioner who desires to 
master the fundamentals of electrocardiography. A. 



foster; the exaj^hnation of patients lol 

A Text-book of Therapeutics.' By A. A. Stevens, A.M., M.D., 
Professor of Applied Therapeutics in the University ot Penn- 
sylvania. Sixth edition. Pp. 793. Philadelphia and London; 
W. B. Saunders Company, 1923. 

During the fourteen years which have elapsed since the appear- 
ance of the fifth edition of this well-known work many advances 
have been made in pharmacology and therapeutics. Of the newer 
drugs which have come into general use, twenty-five are referred in 
the present edition, among them being thyroxin, mercurochrome, 
thromboplastin and quinidine. The articles on standard diugs 
have been brought up-to-date and in many cases considtyably 
lengthened. As in previous editions, so here the presentation of 
numerous prescriptions is a feature of the work. A. 


The Examination of Patients. By Nellis B. Foster, M.D., 

Associate Physician to the New York Hospital; Associate Pro- 
. fessor of Medicine at Cornell University College of Medicine. 

Pp. 253; 67 illustrations. Philadelphia; W. B. Saunders Com- 
pany, 1923. 

The writer in his preface remarks that the book has been writ- 
ten in the belief it will help practitioners of medicine, believing, 
as he does, that enthely too much attention is being paid to the 
development of laboratorj^ methods and that entirely too much 
reliance is being placed upon laboratory examinations by the 
average practitioner. For this reason he thinks it is necessary to 
recall the fact that diagnosis depends not only upon laboratory 
studies but, what is much more important, upon correct physical 
examination by the use of the sense of touch, of sight and of hear- 
ing. With this idea in mind, the author proceeds to sketch in a 
simple, almost elementary manner, the examination which is 
required for a thorough study of a patient. The statements are 
clear, at times almost dogmatic; but this accentuated clearness 
and dogmatism adds much to the work, because the examinations 
arc so very skilfully outlined by the author that the veritable 
tyro may receive thoroughly understandable information about 
going over a patient. One section the reviewer is particularly 
pleased with, namely, the section on neurological examination. 
T-his is a portion of examination which the average internist slurs 
over or, if lie is on a hospital staff, is perfectly content to leave to 
the neurologist, whereas neurology is simply a branch of internal 
medicine and should be familiar to the internist- at least the first 
principles. It might be added that the author is entirelv too 
modest in his statement that the book will lielp practitioners of 
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medicine. It can truthfully be said that it will help to train prac- 
titioners of medicine, as it should be particularly ■\'-aluabJe to the 
medical student when he is first starting to learn methods of 
examining and handling patients. M. 


The Tonsils, Faucial, Lingual and Pharyngeal, with Some 
Account of the Posterior ^vnd L.vteral Pharyngeal 
Nodules. By H.arry A. Barnes, M.D., Instructor in LaiwTi- 
gology, Harvard hledical School; Laryngologist, Massachusetts 
Charitable Eye and Ear Infirmary; Laryngologist, Massachu- 
setts General Hospital. Second edition. Pp, 217; 45 illustra- 
tions. St. Louis: C. V. Mosby Company, 1923. 

We are glad to notice another edition of the writer’s work on 
the tonsils. This book we believe to be as complete and reliable 
a treatise on the tonsillar tissues as any publication we know of. 
It covers not only the anatom.y, physiology and disease of the 
tonsils, but goes into considerable detail of the various surgical 
procedures. In this edition, besides the bringing of the whole 
subject up-to-date, there has been- added a chapter on radiation, 
and the chapter on focal infections has been practically rewTitten. 
The embryology and anatomy of the tonsil and the pathology and 
bacteriology of its various diseases are really the outstanding 
features of this work, and it is the e.xcellence of this part of the 
book that makes it a valuable addition to every specialist’s library. 

W. 


International Clinics. 33d Series, Volume III. Pp. 312. Phila- 
delphia: J. B. Lippincott Company, 1923. 

This number of Inicrnaiional Clinics contains eleven articles on 
diagnosis and treatment of various disorders from allergic disease 
to disease of the nose and tliroat, and includes one on cancer, 
which is such a dangerous and revolutionar}'^ article that it should 
be deleted from a book which maintains the high characteristics 
of this publication. There are also six interesting contributions on 
pediatrics and half a dozen other clinics of the various phases of 
medicine and surgery. 
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Statistical Study o£ Tuberculosis Mortality.— Sewall {Am. Rev. 
Tuber., 1923, 7, 445) beads a committee representing tbe Denver 
Sanitarium Association. With a grant from the National Research 
Council he has made a study of the tuberculosis problem in the State 
of Colorado. This study was made primarily to determine the ratio 
of deaths from tuberculosis developed in Colorado and the whole 
number of deaths from tuberculosis in the State. During the period 
from 1908 to 1920 a total of 23,608 deaths from tuberculosis is recorded 
in Colorado. Deaths of patients with tuberculosis Avhich developed 
outside the State numbered 17,080, whereas deaths of patients with 
tuberculosis which developed while the individual was in the State 
numbered 3484, while there were 3044 deaths in patients developed 
in places unknown. This makes a ratio of those developed outside 
and in the State of 83.1 to 16.9. Analyzing these statistics, the writer 
calls attention to the fact that more than 40 per cent of the deaths 
from tuberculosis occurring each year in Colorado are in individuals 
who have lived in the State less than a year and that 50 per cent of 
them occur within the first three months of residence. These data 
are of particular importance because of the fact that they show that 
many of the tuberculous individuals are sent from their homes in a 
most hopeless physical condition. Added to this is the factor that 
frequently they are without pecuniary resources, which makes it 
impossible for them to find the right kind of care. Furthermore, and 
what is most important, is the fact that an e.xcessive proportion of the 
tuberculous male se.x that come to Colorado die, due in part to over- 
exercise combined with worry in individuals who do not allow them- 
selves a period of rest for acclimatization. This study is very direct 
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A Fundamental Factor in the Eecurrence of Inguinal Hernia.— 
Seelig and Chouke {Arch. Sztrg., 1923, 7, .553) say that the modern 
operation for herniorrhapliy dates from 1889 and 1890, wlien Halstead 
and Bassini published their studies. The fundamental principles 
underlying the permanent operative cure of hernia are: High ligation 
of the sac, adequate reinforcement of the defective abdominal wall, 
and primary wound healing. Despite these simple measures, the per- 
centage of postoperative recurrences is far from encouraging. Unfor- 
tunately, there exists a disconcerting divergence of opinion regarding 
the frequency of recurrence varying from 0.8 to 12 per cent. Normal 
muscle will not unite firmly with fascia or ligament. It is therefore a 
useless procedure to suture the abdominal muscles to Poupart’s liga- 
ment in the hope of buttressing a weak or ruptured abdominal w'all. 
Fascia, however, unites well with fascia and the weak abdominal wall 
should be strengthened by use of one of the methods of securing fascia 
to fascia approximation. 


Acute Perforation of Duodenal Ulcer.— Sir aw.\n and Vale {Ann. 
Surg., 1923, 78, 342) states that perforation of the duodenum, whether 
simple or as a sequence to chronic ulcer is a condition uniformly sus- 
ceptible to cure by immediately instituted surgical means. Two types 
of duodenal ulcer may perforate— the large, calloused, chronic variety, 
and the small soft, recent tjqie. A positive history of previous ulcer 
will aid in diagnosticating the former, while the findings of acute 
rupture are usually, but not always, the inaugurating s,\mptoms in the 
latter. The early symptoms of rupture are fairly uniform, and are the 
tjqjical findings in upper intra-abdominal hollow’ viscus perforation. 
How'ever, pain, rigidity and restle.ssness may occasionally be inter- 
mittent, rather than constant; soft ulcers exhibiting more frequently 
the intermittent factor than do hard ulcers. History alone may indi- 
cate the perforating organ or may be of doubtful nature. Immediate 
closure of the perforation is the prime essential in the surgical treat- 
ment. The desirability of additional procedures depends on the local 
findings, and on the general condition of the patient at the time. Exci- 
sion of the ulcer, modified pyloroplasty, gastro-enterostomy, and their 
combination, each has its indication. More extensive surgery is rarely 
ad^^sabIe. 


Traumatic Intestinal Rupture.— Grant {Lancet, 1923, 205, 640) 
says that intestinal rupture without penetration of the abdominal w’all 
sometimes referred to as a subcutaneous rupture is not an accident of 
common occurrence. The majority of ruptures clearly occur in the 
small intestine and the comparative immunity of the stomach, duo- 
denum and colon is striking. Regarding rupture of the small intestine, 
the jejxmum was more commonly injured than the ileum, and of the 
74 jejunal lesions, 7 w^ere found within 18 inches of the duodeno-jejunal 
junction, an occurrence w’hich cannot be explained by chance. It is 
certainly very suggestive that it is the second or third loop of the 
jejunum which is commonly injiured at the point at W’hich it crosses the 
vertebral column. The complication of injury to the mesentery is found, 
according to Mojmihan, in 10 per cent of cases. In most cases it does 
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not appear to influence the prognosis except when the mesentery is 
torn from the bowel along its line of attachment. This condition called 
mesenteric disinsertion has the immediate consequence of hemorrhage 
and the remote consequence of gangrene. The mortality in this series 
was enormous, 78 per cent, and there can be little doubt that early 
exploration of the abdomen would reduce this to a considerable extent. 
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Concerning Sulfoxylsalvarsan. — Galewsky (Deutsch. Tried. Wcimschr., 
1923, 22, 712) tried out a preparation of sulfoxylsalvarsan. He used 
this preparation for the treatment of syphilis in a series of 500 patients, 
to whom he gave 4000 injections. He claims that although the 
reaction is very much slower than with ordinary salvarsan and the 
lesions respond more slowly, it is excreted much more slowly and 
therefore has a more desirable effect. He claims that the cure is 
more permanent with this solution than with straight salvarsan and 
that reactions are very uncommon. He starts with 2 cc of a 10 per 
cent solution or 4 cc of a 5 per cent solution and increases it to as 
high as 6 cc of a 10 per cent solution. Four to 10 injections are given,, 
depending on the severity of the case, at eight-day intervals. In late 
syphilis where large doses are given the interval between injections 
should be ten to twelve days because of its slow excretion. 


Treatment of Hay Fever with Optochin Hydrochloride. — Haike 
(Deutsch. vied. WcJiTischr., 1923, 22, 711) uses optochin hydrochloride 
for the treatment of hay fever both prophylactically and during the 
attack if necessary. The preparation he uses is: Optochin HCl (not 
basic), 0.25; glycerin pur., 2; aqua dest., 25. The treatment is started 
about one month before the attack is expected and is given two or 
three times a week. The nasal mucosa is first anesthetized with 
cocaine and then the solution is applied locally. 


The Role of Anoxemia in the Causation of Tetany during Hyper- 
pnea. — For the study of the role of anoxemia in tetany of hyperpnea 
two methods were employed by Gkant {Avi. Jour. Physiol., 1923, 
66, 274). The first was the determination of the oxygen consump- 
tion of the entire body, as shoAvn by an analysis of the respiratory 
exchange, and the second was the determination of the utilization of 
the oxygen from the blood, as indicated by venous oxygen unsatura- 
tion. During the alkalosis and tetany of hyperpnea there is a greater 
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consumption of oxygen by the entire bodj’- (as determined by a study 
of the respiratory exchange) than in, a similar hyperpnea unaccom- 
panied by alkalosis and tetany. The oxygen unsaturation of the 
venous blood from the arm was greater during hyperpnea with tetany 
than with hyperpnea alone. Hypex’pnea with alkalosis and tetany 
was accompanied by an increase in the oxygen saturation of the arterial 
blood. Inhalations of pure oxygen had no effect on the development 
of sjrmptonis of tetany during hyperpnea, and hyperpnea with a 
mixture of equal parts of oxygen and air resulted in tetany in the 
same manner as though air alone had been used. The author is 
therefore forced to conclude that anoxemia plays no part in the causa- 
tion of tetany during hyperpnea and that tlie lowering of the carbon- 
dioxide content of the blood under these conditions is not .sufficient 
to cause a tissue asphyxia. 


The Treatment of Chronic Malaria, — The method of treating 
chronic malaria advocated by Dixson {BrH. Med. Jour., June, 1923, 
p. 1087) is the more or less continuous coincident administration of 
an aperient with the quinine, A small dose of calomel (1 grain) is 
given at once and repeated in an hour or so; this single dose is admin- 
istered each night at bedtime. This is followed next morning by a 
saline aperient. This continuous administration of calomel in doses 
too small to cause mercurialism is, in his opinion, essentially important. 
The quinine is given in 3- or 4-grain doses in the form of the hydro- 
chloride, and is administered an hour before meals and at bedtime 
to ensure rapid absorption. This treatment is continued for two 
months. Dixson says that by this method he has never failed to 
rapidly relieve urgent symptoms; there is generally no attack or only 
a slight one during the first week of treatment and none afterward. 
The feAv cases followed for a year or more after treatment have been 
free from attacks, although he does not claim these cases as cured. 
The advantages of the method arc that it is not unplea ant, is simple 
and easily carried out, the result is produced more rapidly than by 
ordinary routine and there is no risk of permanent disorders of the 
nerves due to quinine. 
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Puncture of the Cisterna Magna. — Ayer {Jotir. Am. Med. Assn., 
1923, 81, 358) feels that cistern puncture, when carefully performed, 
has proved safe in a great many instances. Repeated punctures for 
the introduction of serum may be safely made. Indications for cistern 
puncture in the order of importance, are: In the treatment of meningo- 
coccic meningitis block; in the serum treatment of cerebral sjqjhilis; 
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in the early diagnosis of compression of the spinal cord; for obtaining 
cerebrospinal fluid for examination when elsewhere impossible or 
inadvisable; as one point of entrance to the subaraclmoid space for 
the purpose of irrigation. The tapping of the cistern in infants differs 
from that in the adult. It is best to start at the base of the neck and 
direct the needle upward and slightly forward, inserting it gradually 
until the occipital bone is reached, and then working it forward grad- 
ually until it slips into the foramen magnum. While the depth at 
which the cistern is reached must vary with the individual, it has been 
found to be less variable than in lumbar puncture. ' In adults the dis- 
tance from the skin is seldom less than 4 cm., and usually less than 
5 cm. Rarely is the distance greater than 6.5 cm. In any condition 
in which the cisterna magna is likely to be obliterated either by pressure 
or by adhesions, or in which the ciston may be displaced, the procedure 
must be considered as contraindicated. In that such conditions would 
usually lead to early increase of intracranial pressure, the most reliable 
guide would be choked disk. In the presence of papilledema or choked 
disk, cistern puncture should not be undertaken. Without a knowledge 
of the anatomy of the subarachnoid spaces and an appreciation of the 
physiology of the cerebrospinal fluid, and without previous experience 
on the cadaver, cistern puncture should not be undertaken. 


Tuberculous Osteoarthritis in Infants. — Broca {Nourrisson, 1923, 11, 
81) did not And tuberculous osteoarthritis frequently before the age 
of six to eight months. Diagnosis of the resulting pseudoparalysis is 
easy when located in articulations accessible to palpation. The child 
does not move the limb, and cries if it is lifted; local pressure will show 
that the tender point is close, to the epiphysis. With signs of rachitis 
in a child fed from the bottle with over-sterilized milk, speciflc treatment 
for scurvy should be tried, even if the gums are normal. If the pain is 
located in the upper femur or in the spine, diagnosis is more difficult, 
but restricted movements of the hip, and curving of the spine suggest 
a tuberculosis lesion. The roentgenograms of two children of this 
series showed an opaque line, probably from extravasated blood, at the 
junction of the shaft, of the femur and the epiphyseal cartilage. This 
was accepted as differentiating scurvy from rachitis. The author 
always suspects scurvy with pain in the limbs. He has seen children 
near to death, cured in a few days by lemon juice, after several physi- 
cians had given the diagnosis of Pott’s disease. The spine was stiff 
and curved, but the pain was manifested only when the limbs were 
touched. He believes that Pott’s disease is rare in infants, and that it is 
frequently confused with rachitic curvature of the spine. When the 
seated child stoops with a general curve of the back which quickly dis- 
appears when placed prone, and lordosis appears in the dorso-lumbar 
region when the feet are raised Pott’s disease may, as a rule, be excluded. 
One infant of sixteen months showed dorso-lumbar kjq)hosis when 
sitting on its mother’s lap, but when placed on its abdomen a slight 
hump persisted at the lower dorsal vertebree. The prognosis is unfavor- 
able as in all surgical tuberculosis in infancy. Laxity of joints and 
muscular weakness in infants with rickets facilitates sprains which 
are frequently misinterpreted in the hip joint although' they may be 
easily diagnosed in superficial joints. In the presence of suppuration 
death always follows. 
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Biological Food Tests ; Vitamine A in Skimmed Milk.— Morgan {Am. 
Jour. Physiol., 1923, 64, 538) shows that although dried skim milk, 
and presumably fresh skim milk as well, is not altogether lacking in 
vitamine A, it is impossible to obtain normal growth over 'a prolonged 
period by the use of this substance alone. An immediate and striking 
improvement was noted in most of the animals given the skim milk 
after decline from vitamine-A deficiency. This was followed at vary-- 
ing intervals by an equally rapid decline, ending in death if the treat- 
ment was continued. Successful growth on a diet containing both 
the skim milk and small amounts of butter fat indicated that the 
eventual failure on the skim-milk diet was probably not due to the_ 
presence of toxic or inhibiting substances in the skimmed milk. Quan- 
tities as large as 5 gm. of the dried skim milk were found to be less 
effective than 0.25 gm. of butter fat of the same origin. The propor- 
tion of vitamine A in dried skim milk and butter fat would appear 
to be less than 1 to 20, in fresh skim milk and butter fat less than 1 to 
100 and average whole milk should be more than eight times as valu- 
able as a source of vitamine A than the skim milk from it. 


Intracutaneous Reactions in Pertussis.— Hull and Nauss {Jotir. 
Am. Med. Assn., 1923, 80, 1840) used nine different preparations and 
made 341 intracutaneous injections- This work was done at an insti- 
tution housing about 2000 patients, at which an epidemic of whooping- 
cough was at the time developing. The ages of the children tested 
were from eight to twelve years. Preparation A consisted of freshly 
grown strains of pertussis bacilli containing both of Krumweide’s sero- 
logical types. The preparation was killed by heat at 60° C. for one 
hour and preserved with 0.1 per cent tricresol. The dosage was 0.5 
minim. Preparation B was likewise a freshly prepared product, being 
but three weeks old. It contained seven strains of pertussis bacilli, 
killed by heating at 53° C.’for thirty minutes, and preserved with 
0.5 per cent tricresol. The strength was 2,000,000,000 organisms per 
1 cc and the dosage was 1 minim. With these two preparations in 
most instances the reactions were strongest at the end of five hours, 
decreasing slightly in twenty-four hours and rapidly disappearing in 
forty-eight hours. There was no uniformity of results. Nearly all 
the children showed positive reactions, but some of the whooping- 
cough cases were negative. Preparation C consisted of freshly grown 
pertussis bacilli killed by the use of chemicals, no heat being employed. 
The dosage was 1 minim, containing 3,000,000,000 organisms per 1 cc. 
As a control. Preparation D was obtained from the same manufac- 
turers, consisting of influenza bacilli prepared after the same manner. 
As a rule the C pertussis material gave a distinct reaction in five hours, 
continuing for twenty-four hours, but much lessened in forty-eight 
hours. The D influenzal material gave its strongest reaction in five 
hours, disappearing in most instances in twenty-four hours. It was 
noted that only one individual was negative with the D material. Two 
more preparations were used, consisting of vaccines that had been 
killed by heat and allowed to stand for a considerable period and 
autolyze. The first preparation, E, consisted of a single strain, the 
pertussis bacillus killed by heating for one hour at 60° C. and pre- 
served with 0.1 per cent tricresol. It was more than a year old when 
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used. The second, F, contained five strains of pertussis bacilli killed 
by heating at 54° C. for thirty minutes and preserved with 0.4 per 
cent tricresol. It was three years’ old when used. With these prepa- 
rations all of the bronchitis cases were negative. In order to deter- 
mine what factor in pertussis vaccine was responsible for the skin 
reaction, some of preparation F was heated at 100° C. for thirty- 
five minutes to make preparation G. The results indicated that no 
thermolabile material in the product was found so far as the skin 
reaction was concerned. Some of the original material was then 
centrifugated at high speed to clear it of organisms, and the super- 
natant fluid, which was in reality an autolysate of pertussis bacilli, 
was injected as preparation H. The results were the same as with 
the inactivated whole vaccine G. Some of this autolysate was then 
inactivated by heating at 100° C. for twenty minutes and centrifu- 
gated at high speed to throw down any precipitate. This made prepa- 
ration I. Of the few patients who received this vaccine all reacted. 
It seems apparent that whatever substance in the vaccine is responsible 
for the skin reaction it was in solution and was not destroyed by heat. 
As a result of these investigations the authors do not feel that prepa- 
ration of pertussis baeilli can be used intracutaneously to diagnose 
whooping-cough. 


Studies on the Therapeutic Application of Bacillus Acidophilus 
Milk.— Cheplin, Fulmer and Barney (Jour. Am. Med. Assn., 1923, 
80, 1896) feel confident that viable cultures of B. acidophilus, when 
ingested in suflBcient amounts, can be successfully implanted in the 
human intestine, and that the resultant intestinal flora can be main- 
tained as long as the administration of the culture continues. As far 
as is now known B. acidophilus does not elaborate toxic or other 
injurious by-products. Its therapeutic virtue is embodied not only in 
its ability to suppress B. coli but also to its inhibiting influence on 
other toxigenic intestinal microorganisms. B. acidophilus milk therapy 
possesses distinet merits in the treatment of chronie constipation and 
mucous colitis. Its beneficial effects in simplifying the complex fecal 
flora are manifested in two well-defined ways. In the constipation 
group the physical characteristics of the feces are noticeably changed, 
becoming yellowish, soft and comparatively odorless, quite resembling 
the infantile type of stool, and accompanied by the elimination of 
pain at straining at stool. In the diarrhea and mucous colitis group 
there is a gradual formation of the fecal material, finally resulting in 
soft, light and partially formed stools with a complete disappearance 
of the mucus. There is marked improvement in the clinical picture 
by the relieving of the toxic symptoms. The accumulated evidence 
and clinical belief that the absorbed by-products of intestinal putre- 
faction are harmful strengthens the investigators’ belief that the theory 
of autointoxication deserves more consideration than has heretofore 
been given it. B. acidophilus milk apparently reduces the complex 
intestinal flora and greatly reduces the elaboration of toxic by-products. 
In tlieir experience the authors have not encountered a case of chronic 
constipation of no matter how long duration that did not respond 
to this treatment. Immediate results should not always be expected. 
In some cases in their series weeks "Were necessary before the improve- 
ment began. 
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MAYO CLINIC, ROCHESTER, MINN. 


Provocation of the Wassermann Reaction in the Spinal Fluid. — 

Cestan, Ri.ser and Bonhoure (Ann. de dermal, et de syph., 1923, 4, 
145) report the successful and repeated provocation of the Wasser- 
mann reaction and the colloidal-benzoin reaction in the spinal fluid 
by the intravenous administration of small doses of arsphehamine in 
patients with old neurosj^philis. Provocation of syphilitic reactions 
did not occur in any cases of non-syphilitic disease of the nervous 
system, although from one to five injections of 0.3 to 0.45 gm. neo- 
arsphenamine were used in the effort to obtain false provocative 
effects. No effect upon the albumin content or the lymphocyte count 
of most of the reactivated fluids was observed. In those patients 
who had entirely normal spinal fluids, but positive blood Wassermann 
reactions, no provocative effect on the spinal fluid was observed. 
The provocative effect may be delayed as late as ten days and is 
practically confined to those patients who have shown evidence of 
involvement of the nein'’ous system in the past. It is estimated that 
at least 50 per cent of old cases of neurosj’philis will show these pro- 
vocative reactions in the spinal fluid. Occasional increase in the 
lymphocyte count may be observed as part of the provocative effect. 


Biological Reactions of Arsphenamine. — An important series of 
reports on the biological reactions of the arsphenamines includes the 
following: Oliver and Douglas (Arch. Dermal, and Syph., 1923, 7, 
573), Oliver and Douglas (Ibid., 1923, 7, 778), Oliver, Yamada 
and Kolos (Ibid., 1923, 7, 1) and Oliver, Douglas and Kolos (Ibid., 
1923, 8, 359). In this series of studies the authors find that arsphena- 
mine has little if any action as an antithrombin in the production of 
incoagulability of the blood observed in fatal doses. The action is 
believed to be on the fibrinogen element of the coagulation complex, 
the fibrinogen and other globulins being rendered incoagulable to. 
heat or thrombin. While the action is similar to that of an alkali, 
the action of an alkaline solution alone will not explain all the results 
obtained in the authors’ experiments. The proteins involved are in 
no sense destroyed, for they can be precipitated by carbon dioxide 
along with the arsphenamine. In further studies it was found that 
the plasma protein, especially the globulins, form' compounds with 
arsphenamine, both in vitro and in vivo. When arsphenamine is 
administered in viro this union of the drug with the globulins protects 
the red cells from agglutination unless excessive doses are given, in 
which case reaction and death may occur from agglutination. The 
arsphenamine content of the various globulin-arsphenamine com- 
pounds varies with the hydrogen-ion concentration. Within certain ' 
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limits of H-ion concentration only traces of inorganic arsenic, such as 
sodium arsenate, are found; Other hydrophylic colloids in addition 
to the globulins, such as egg albumen and gum arabic, react in a similar 
way with arsphenamine. In the next series of studies the authors 
make practical application of this last-mentioned observation and 
found that the combination of arsphenamine with hydrophil colloids 
before injection decreased the toxicity of the injected drug, this 
being essentially an augmentation of the physiological protection 
against toxic action. Gelatin was found to be especially effective in 
this respect. The effect of the combination of arsphenamine with 
gelatin is to remove the physical toxicity of arsphenamine, no agglu- 
tination of red cells occurring. The chemical toxicity is reduced to 
three-fifths and the circulatory disturbances produced by its admin- 
istration ' are markedly lessened. The series of studies is completed 
by observations in the therapeutic efficiency of gelatin arsphenamine 
and a comparison with the disbdium arsphenamine which is usually 
administered. The authors find that gelatin arsphenamine, while 
somewhat less trypanocidal in mtro than disodium arsphenamine, is 
retained in the animal at a higher concentration for a longer period 
than is disodium arsphenamine, and is as effective as disodium 
arsphenamine in the treatment of experimental trypanosomiasis and 
rabbit syphilis. Under certain conditions it is more effective. Thera- 
peutic indexes established on the basis of the late or chemical toxicity 
of the two preparations favor gelatin arsphenamine. The immediate 
toxic effects of disodium arsphenamine may be avoided under experi- 
mental conditions by the use of gelatin arsphenamine without any 
sacrifice of therapeutic efficiency. 


Granuloma Inguinale.— Gage {Arch. Dermal, and Sypk, 1923, 7, 
303) summarizes the literature and reports cases of the much discussed 
entity of inguinal granuloma. He believes the causative organism to 
be the Donovan body found as an inclusion in the leukocytes. His 
directions for obtaining a satisfactory smear emphasize the value of 
squeezing lymph from a piece of tissue clipped from the active edge 
to avoid the dilution of the specimen by blood, as in smears from the 
secretion. Scrapings from the cleaned, and dried ulcer base are also 
valuable. Wright’s stain is satisfactory. Not every cell inclusion in 
an endothelial phagocyte is to be regarded as a Donovan body. The 
pathological process is that of a sclerosing granuloma. In treatment 
the author commends a 1 per cent solution of tartar emetic in distilled 
water, which can be sterilized by boiling, without the necessity of 
filtration through a Berkefeld filter. The initial dose is 2 cc diluted 
with 8 cc of distilled water and given intravenously, the injections, 
being repeated every other day with 1 cc more of the tartar emetic 
solution. As high as 20 cc has been given by some authors. Brackish 
taste, dizziness, nausea and pains in the bones have been noted as 
complieatibns, and in elderly patients care must be taken to watch 
for renal irritation. In patients with concomitant syphilis treatment 
for this disease may be of benefit, but in others it has little or no value. 
Surgery is given qualified commendation, especially caiitery excision, 
provided the ulcer is accessible and can be completely removed with 
a wide margin. Relapse will occur if treatment is not continued for 
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several months after the lesions heal, and the patients should be kept 
under observation for at least a year. Improvement usually sets in 
promptly, and by the fifth injection most cases are healed. Local 
applications, unless of tartar emetic solution, are of little avail. Every 
genital ulceration with negative inguinal glands should be searched 
for evidence of granuloma inguinale. The disease is endemic- in 
Louisiana and other southern states. 


Wassermann Reaction in Leprosy. — Utilizing the large material of 
the National Leprosarium, Kolmer and Denney {Arch. Derinat. and 
Syph., 1923, 8, 63) have tested the well-known conception of the 
production of false positive blood Wassermann reactions in leprosj'’ 
against the results obtained by the use of the Kolmer teclmic. In a 
series of 159 cases of leprosy of various types 17 per cent of positive 
blood Wassermann reactions were obtained, but all of the Wassermann 
positive cases were said to present evidence of syphilis. With an old 
technic apparent false positives were obtained in an additional 7.2 
per cent. The new Kolmer test, therefore, does not appear to yield 
false positive tests in leprosy. False positives seem to be especially 
the result of the use of alcoholic antigens saturated with cholesterol. 
Lepers presenting a positive Wassermann test with the Kolmer technic - 
should therefore be treated for sj'philis. Yagle and Kolmer (Arch. 
Dermal, and Syph., 1923, 8, 183) examined the serums of 28 lepers 
and came to the conclusion that the Kahn precipitation test likewise 
does not yield false positive results in non-syphilitic lepers. 

Studies on Etiology of Pemphigus.— Eberson (Arch. Dermal, and 
Syph., 1923, 8, 204) reports the isolation from the blood of 7 patients 
with chronic pemphigus, 2 of the malignant type, of a strictly anaerobic, 
toxin-producing coccoid organism. Cross-agglutination was obtained, 
but the experiments in the reproduction of the disease in animals are 
not regarded as conclusive as yet. 


Experimental Aspects of Iodide and Bromide Exanthems.— Wile 
(Arch. Dermal, and Syph., 1923, 8, 410) discusses observations on the 
treatment of patients suffering with the mental symptoms and cutane- 
ous lesions of bromism. He finds that the intravenous administration 
of decinormal salt solution in doses of 100 to 200 cc every two or three 
days has a marked beneficial effect on both. His first case was, how- 
ever, thrown into a species of shock by the first injection. Bromine 
could not be demonstrated in the urine in any of the cases until after 
the first injection of salt solution. 

Absorption of Gray Oil.— Levy-Bing, Belgodere and. Auclair 
(Ann. d. mal. ven., December, 1922, p. 887) find by roentgenographic 
examination of the sites of intramuscular injections of gray oil and 
of various bismuth salts that the mercury in gray oil is absorbed with 
extreme slowness, but that bismuth disappears comparatively rapidly 
from the tissues, and for that reason is .the preferable medicament of 
the tnm in the treatment of syphilis. It will be recalled that Cole, 
of Cleveland, demonstrated the extreme slmvness of the absorption 
of gray oil by the same method. 
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Blood Sugar during Pregnancy. — ^Rowley {Am. Jour. Ohst., 1923, 5, 
23) has studied 53 patients during pregnancy to determine the condition 
of the blood as regards the presence of sugar. The child was also studied 
so far as possible in these cases. It was found that the average range 
for blood sugar concentration for normal pregnant women is 0.09 per 
cent to 0.11 per cent, which was the same as that found in the non- 
pregnant. In other words the average pregnant woman in good health 
has the same blood sugar concentration as has the non-pregnant patient. 
In the 53 cases studied the average of blood sugar was 0.11 per cent. 
In 32 cases fetal blood was taken from the umbilical cord immediately 
after delivery, and the blood sugar content was studied. This was 
found to be 0.09 per cent. On liie second day after the birth of tire 
cliild in 22 women the blood sugar concentration was 0.14 per cent. 
The interchange of glucose through the placenta undoubtedly depends 
on the higher concentration of blood sugar in the motlier. It has been 
thought that the muscular exertion of labor had something to do with 
hyperglycemia found after labor, but the writer believes that such is 
not the case. Anesthesia with ether is a contributing but not a deter- 
mining factor in producing a rise in the sugar concentration of the blood 
in the umbilical cord. Asphyxia produces a more marked rise than 
does anesthesia witlr ether. So far as postpartum hyperglycemia is 
concerned, involution of the uterus is not a primary factor; but on the 
otlier hand it is probably true that the general physiological changes 
associated with the uterus have a considerable influence in producing 
postpartum hyperglycemia. It has long been recognized that there are 
certain types of toxemia in which there is an increase in the blood sugar 
concentration. 


Sugar in the Urine during Pregnancy.— Welz and Van Nest {Am. 
Jour. Obsi., 1923, 5, 33) have’ studied the question of sugar in the 
urine of pregnant women to determine a reliable test, and also to use 
this test in the diagnosis of early pregnancy. The method employed 
was to have the patient report to the clinic in the morning Avithout 
breakfast, the urine taken by catheter, and if normal, the test continued 
and a specimen of blood taken for blood chemistry; then 150 grams 
of glucose dissolved in 500 cc of tea was given, and the patient Avas 
required to keep the prone position for forty-fiA’^e minutes; this to avoid 
Ammiting. Tlie urine AA’as taken by catheter forty-fiA’^e minutes after 
the sugar was administered and the urine Avas examined for sugar. It 
AA-as again taken at one hour and at one and a half hour periods and 
examined. Immediately after finding sugar in the urine another blood 
specimen Avas taken and blood sugar AA'as estimated. The blood for the 
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second sugar test is usually taken bet^veen the one hour and the one 
and a half hour periods. Prom this study the writers believe that a 
spontaneous artificially induced renal glycosuria with a blood sugar 
estimation below 0.19 per cent in the first twelve weeks after conception 
is a valuable aid in the diagnosis of early pregnancy. In the cases which 
they studied the test was correct in more than 95 per cent. 

Blood Studies in Normal Pregnancy.—DnEBS and Briggs (Avi. 
Joxir. Obst., 1923, 5, 67) review to a considerable extent the studies 
of blood in normal pregnancy. They add to this review tables gi^dng 
the age of the patient, whether primipara or multipara, period of gesta- 
tion and the presence or absence of albumin and sugar in the urine. 
The blood-pressure is also charted and then the non-protein nitrogen, 
urea, uric acid, creatinine, sugar, sodium, potassium, calcium, magne- 
sium, phosphorus and sodium chloride of the blood. The results of the 
study of the blood with special reference to the inorganic constituents 
shows a great constancy of all the elements in normal pregnancy, regard- 
less of the period of gestation. To this, however, there is one important 
exception, that during the last weeks of pregnancy the quantity of 
calcium is slightly decreased. This arises from the demands made b}’’ 
the fetus and also the establishment of lactation. The table is an 
interesting and valuable one, and the paper concisely stated is excellent 
for reference. 


The Bacteriology of Fatal Infection Following Abortion.— This -fa- 
miliar subject receives a contribution from Moody (Am. Jour. Obst., 
January, 1923, p. 78). Twenty-eight cases were studied. Cultures of 
the blood were taken from the heart, peritoneal, pleural, pericardial 
and cerebrospinal fluids, the pulp of the spleen and the contents of the 
uterus. In addition stained direct smears were also made. Other 
methods of inoculation of culture material were employed. It is inter- 
esting to note that cultures during life were made from the blood of 
5 of these patients. In only 1 were any organisms found. These 
were beta-streptococci, and in this case there was septic endocarditis. 
Reviewing the results obtained, it is found that in 24 of the 28 cases 
some one organism appeared in several of the fluids from the body. 
The prevailing organism was the beta-streptococcus which is hemol 3 dic. 
The results produced were peritonitis or thrombophlebitis. These 
processes were in varjdng locations, different degrees and different 
sequences. These two results were rarely combined, but a difference 
in the bacteriology to correspond to the two types of alterations could 
not be definitely established. In 13, of tlie 28 patients it was admitted 
that the pregnancy had been interrupted artificially and purposely. 
There were various lesions in these cases but as a rule the various forms 
of bacteria were abundantlj^ present. Two patients stated that no 
interference had been practised, but thej'- had taken pills and used 
douches. Both had been ill about three weeks with cramps, chills and 
fever. Thej’’ had gangrenous endometritis and other septic lesions. 
The beta-streptococci were found in these cases. Another patient had 
been attended by a midwife and doctor, but developed chills, fever, 
sweats and swelling of the left leg with beginning gangrene. After 
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death an abscess was found in the wall of the uterus with thrombosis 
of the pelvic veins. Staphylococci and B. coli communis were found 
in the blood and the heart and inferior vena cava; there were no organ- 
isms in tile peritoneal fluid. In these cases the hemolytic streptococcus 
was more often present than any other organisms, but B. coli and 
staphylococci were often found. Apparently some outside influence, 
such as the use of instruments, douches or other agents, is necessary to 
produce a generalized infection. 


Metabolism Readings in Eighty-four Pregnant Cases.— Cornell 
(Surg., Gynec. and ObsL, 1923, 36, 53) made metabolism readings in 84 
pregnant cases and found the metabolic rate increased. It was impos- 
sible to find an average, as tiiere is wide variation, and many factors 
tend to make these results unreliable. One is the unstable mental and 
nervous condition of these patients. With some the very making of the 
test produces hysterical excitement which destroys the result. Even 
where pregnant women were evidently toxic, there was such variation 
in tile results as to make them unreliable. No accurate information 
could be obtained as to tiie degree of toxicity or the recovery in a given 
case, nor in any case could it be said that labor should or should not 
be induced. There was no way from this test of predicting the death 
of the fetus. It was found that very considerable time, effort, expense 
and patience were required to carry out tile test, and it was thought 
that this was far out of proportion to the value of the information so 
obtained. 

I 

Pyelitis in the Newborn.— Runge {Zentralbl. /. Gynahol., 1923, No. 
8, 319) reports the case of a vigorous male infant, breast fed, ten days 
old, mother and three sisters normal, pregnancy and birth normal and 
without complications, that was suddenlj^ deprived of breast milk and 
given artificial feeding, cow’s milk, diluted one-half and sweetened, fol- 
lowed on the next day by high fever. The umbilicus was clean and 
the umbilical cord separated on the eighth day without lesions. There 
was no evidence of infection of the intestines. Examination of the 
urine showed abundant leukocytes and colon bacillus in pure culture. 
The child was ill for twelve days but gradually grew better as a wet- 
nurse was secured for it and itwas given the treatment usually employed. 
From the third to the tenth day of the disease the child had intense 
jaundice witii the presence of bilirubin in the urine, although urobilin 
and urobilinogen were absent. The child had been without fever for 
three days when a second attack of fever developed followed five days 
later by death. Just before death symptoms of bronchopneumonia 
developed. Autopsy showed several bilateral pyelitic infarcts, small 
abscesses in the kidney substances, dilatation of the pelvis and ureters 
and a mild cystitis, but the urinary tract remaining pervious. In the 
right kidney vein there was a firm thrombosis. Both pulmonary 
arteries were closed by embolic material and tiiere were hemorrhagic 
infarcts in the lung. In the pelvis of the kidneys there was moderate 
swelling and redness of the mucous membrane'. Apparently the bacilli 
found tiieir way into the body from the cow’s milk given to the child. 
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Choice of Treatment in Cancer of the Cervix.— In 1920 Graves 
{Boston Med. and Surg. Jour., 1923, 188, 1006) reported that his opera- 
bility rate for cases of cancer of the cervix was 64 per cent. Since that 
time, as a result of the increasing reliance on the use of radium, the 
percentage has appreciably dropped. In dealing on the operative 
treatment of a given case. Graves states that the question is no longer, 
“ Can we perform a radical operation without killing the patient,’^ but 
rather, “Have we, by performing a radical operation, a reasonable 
chance of curing the patient?” It is unnecessary to state that he 
believes emphatically in operating on curable cases. Furthermore, his 
experience with radium leads him to believe that, in the absence of 
metastasis, a case of cer%dcal cancer that is curable by operation is 
also curable by radium, but he prefers to operate upon the operable 
cases for the following reasons; (1) Although cancer of the cervix, 
as a rule, metastasizes in the regional lymph glands comparatively 
late in the disease, nevertheless it not infrequently happens that in 
cases where the local affection is early and the growth frankly operable 
the glands are found involved, especially in young women. Such 
cases may sometimes be cured by operation, whereas if radium be 
used the disease localized in the cervix may be cured, but the more 
distant regional lymph nodes cannot be reliably treated even by the 
most powerful internal and external radiation. (2) In curable cases 
with the disease definitely localized in the cervix there is no doubt that 
surgical removal of the entire organ is a more certain means of eradi- 
cating the growth than is radiation. Everyone who has used radium 
has been chagrined, on occasions, to find that he has missed the mark 
and that only a part of the growth has been successfully stormed by 
his radium forces. (3) The proper relationship of the dosage to the 
indmdual is an unloiown but probably important factor. Moreover, 
cancer of the cervix represents in its category several different tjqies 
of carcinoma which possess individual characteristics of growth, and 
which doubtless react differently to radium. Many operators make 
a preliminary application of radium, some with the purpose of making 
an inoperable case operable, others using it as a routine prophylaxis 
in a frankly operable case. Graves considers such a procedure very 
unsatisfactory, as the increased difficulty of operation, septic compli- 
cations of convalescence and invariable recurrence of the disease 
,are his experiences under such conditions. He sees no justification 
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for the popular preoperative radiation as a routine, as it cannot reach 
farther than the knife while, it has. the disadvantage of devitalizing 
the normal tissues and making them more susceptible to sepsis when 
the operation is performed. In regard to postoperative radiation, 
Graves employs it only when there is a doubt as to the completeness 
of removal of the cancerous tissue, und in such cases radium is applied 
as soon as the vaginal wound is healed. In some of these cases radium 
has undoubtedly prolonged the patient’s life and increased her comfort, 
and on that account has influenced Graves’ judgment during the 
progress of an operation in cases in which the disease is found to be 
more extensive than was expected. Thus if the parametrium proves 
very difficult, he abandons the complete Wertheim technic and takes 
a short cut on one or both sides to. the cervix, relying on later radium 
treatment to take care of possibly diseased parametrial tissue which 
could not be removed without considerable danger to the patient. 

Chronic Urethritis in Women. — The symptom-complex occurring in 
women and characterized by frequent and painful urination is found 
so often to bear no apparent relation to bladder or kidney lesions 
that its study has been undertaken by Cote and Smith {Boston Med. 
and Surg. Jour., 1923, 188, 596) to determine, if possible, to what 
extent chronic urethritis may be responsible. By chronic urethritis 
they refer to a low-grade inflammatory process in the urethra, the 
pathology of which is probably similar to that found in chronic ure- 
thritis in the male. In other words, there are areas of submucous 
round-cell infiltration and round-cell invasion of the tissues about 
those urethral glands which occur in the female urethra as well as 
in the male. This condition is, of course, a minor ailment, - never 
directly affecting the health of the individual, yet from the point of 
view of comfort and happiness, chronic urethritis ranks much higher 
than many more serious diseases. The condition is frequently diag- 
nosed as cystitis, irritable bladder or trigonitis. In tjqiical cases the 
correct diagnosis can be made by the simple maneuver of passing a 
catheter, securing a specimen of urine and dilating the bladder.- If 
the urine is clear and shows only an occasional leukocj'^te, true cystitis 
can be excluded. Of the 50 cases which the vuiters studied, cysto- 
scopy was performed in 78 per cent. In 62 per cent of these the 
trigone showed a variable pathology. Some showed bullous edema; 
in others there was congestion, the bloodvessels dilated and tortuous 
in the trigonal region, but the bladder walls showing no pathology. 
The commonest symptoms were: (1) Frequency of urination, and (2) 
pain in or about the bladder. The treatment used consisted of dila- 
tation of the urethra followed by instillations of 15 per cent solution 
of argjuol. After determining the urethral caliber in each case the 
dilatation was accomplished by gradually increasing the size of the 
dilator at each visit, being careful not to dilate too rapidly or too 
forcefully. In 20 per cent of the cases this treatment sufficed to give 
complete relief. In the remaining cases, after catheterization of the 
bladder, with the patient in tlie knee-chest position, an endoscope, as 
large as tlie uretlua permitted, was introduced past the internal ure- 
thral orifice and 20 per cent silver nitrate solution was applied to the 
entire length of the urethra as the endoscope was withdrawn. The 
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reaction to this treatment varies in direct proportion to the degree 
of inflammation present, the dysuria and frequency are often increased 
for one or two days, but marked improvement usually occurs after 
the second or third treatment. In practically every case a clinical 
cure was obtained, but in following such cases over a period of years 
one is impressed by the likelihood of recurrence of the symptoms 
whenever the patient catches cold, becomes overtired or otherv'ise 
feels below normal. Recurrent attacks, however, usually clear up 
more rapidlj^ than does the original attack. This condition is prob- 
ably caused in the great majority of cases by antecedent infection, 
either urogenous or gonorrheal. Infections in the tonsils and patho- 
logical conditions in the pelvis do not appear to be frequent causative 
factors. 


Late Ectopic Gestation.— In connection with their report of two 
cases of ectopic gestation near term, Hayd and Potter {Am. Jour. 
Obst. and Gynec., 1923, 5, 601) state that the crux of the whole problem 
is what shall be done with the placenta, but they are satisfied that 
there are no hard-and-fast rules to govern the surgeon. They believe 
that the best surgeons today let it alone, in situ, if the sac cannot be 
adequately clamped off and the whole mass removed. If it sloughs it 
is treated as any other sloughing wound in which suppuration and 
sepsis occurs. Of course, these are most undesirable complications, 
but they give a better outlook for ultimate recovery than the tearing 
away of a placenta from its firm bed of attachments with a resulting 
primary fatal hemorrhage. As a result of their experience and study 
of this subject they have come to some definite conclusions which 
may be well for us to review. They believe that the diagnosis of 
extra-uterine pregnancj'" at term should be made and vaginal examina- 
tion reveals the most important sign, namely, a cervix, . although soft, 
has not the characteristics of a cervix at term with an intra-uterine 
product, and above it can be felt a hard body which is the uterus, 
perhaps pushed to one side. A history of bowel obstruction is of 
great importance. Extra-uterine fetation always calls for surgical 
relief and the operation should be undertaken just as soon as the 
diagnosis is made, whether the embryo is viable or not. If, however, 
the case has passed beyond the seventh month the surgeon may wait 
until the baby is stronger, providing the patient is in good condition, 
can be seen often and kept under the closest observation. We should 
not allow the woman to go into spurious labor and wait for the death 
of the baby to take place with the transformation into adipocere, 
because such a course could only help in the delivery of the placenta, 
the sac would probably be just as adherent to the surrounding struc- 
tures, and if attempts were made to separate it a fatal hemorrhage 
might take place. If the mass can be tied off at both ends an attempt 
should be made to remove the sac and placenta, which will perhaps 
be possible if the pregnancy be tubal or tuboovarian; but if there be 
much oozing or bleeding the sac should be packed with 5 per cent 
iodoform gauze and the placenta be left i?i sihi, or the sac can be 
sewed to the abdominal wall, where very great caution must be exer- 
cised not to disturb the placenta by pulling or tugging on it until it is 
free in the sac cavity. 
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The Invasion of the Body by Bacteria from the Intestinal Tract. — 
Desiring to know to what extent, under what circumstances and by 
what route organisms within the intestine may pass through the wall 
and enter the blood stream, Moody and IrGns {Jour. Infect. Dis., 
1923, 32, 226) conducted 7 experiments on 23 dogs. After isolating 
the thoracic duct under anesthesia, the animals were fed suspensions 
of B. prodigiosus, B. pyocj'^aneus or Streptococcus hemolyticus, and 
cultures from the thoracic lymph at intervals of five to ten minutes 
for from one to three hours and from portal blood and viscera after 
death were made on blood-agar and plain-agar plates and dextrose 
bouillon. The bacteria which were introduced by the stomach tube 
could not be recovered from the chyle, blood or organs. When the 
organisms were injected into the duodenum by needle puncture in 
1 of 6 dogs B. pyocyaneus was recovered from tlie thoracic duct 
eighty and one hundred and five minutes after injection, and similarly 
B. prodigiosus was recovered ten and ^sixty-five minutes after inocula- 
tion in 1 of 2 dogs. In these experiments leakage from the puncture 
and resulting direct passage of organisms from the peritoneum by way 
of the lymphatics to the thoracic duct could not be excluded. The 
authors believe that “under conditions in which resistance to infec- 
tion is decreased, or when unusually hardy organisms enter the bowel, 
or when lesions of the bowel are present, it is reasonable to suppose 
that bacteria may enter the blood stream from this source.” 


The Experimental Production of Gall Stones in Dogs, in the 
Absence of Infection, Stasis and the Gall-bladder Influence upon 
the Bile.— “Numerous circumstances and influences which favor the 
development of gall stones are now recognized, but uncertainty exists 
as to which of them are contributory in character and which critical, 
and as to whether, indeed, the decisive causes for cholelithiasis are to 
be found among them.” In this connection the observations of Rous, 
McMaster and Brown {Proc. Soc. Expcr. Biol, and Med., 1922, 20, 
128), made under controlled conditions in dogs, are of interest. By 
a special method it was possible to join a rubber tube to the common 
duct of a dog and collect the bile under sterile conditions for months. 
In a series of 12 dogs calculi were found in the collecting systems in 6, 
in 3 of which the bile had remained sterile. In 2 of these 3 instances 
the calculi gradually filled the 2 mm. lumen of a glass cannula on the 
wall of which they were sessile, and gave rise to obstruction. Once 
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this happened within ti^^enty-one days of intubation. No calculi 
occurred in the absence of organic debris. The calculi were found 
only on the walls of rubber and glass and never in the ducts. They 
consisted of calcium bilirubinate and calcium carbonate, with a scaffold- 
ing of organic material. These observations indicate that the infec- 
tion is not the essential factor in cholelithiasis, although the authors 
state “ that it frequently plays the determining role is equally certain.” 
This it would seem to do by damaging the duct wall with resultant 
desquamation and bj^ lessening the ability of the bile ducts to excel 
the organic debris which induces the deposition of solids, catching and 
retaining potential nuclei for stone formation. 


A Functional and Anatomical Study of the Excretion of Hemoglobin 
by the Kidney. — By histological methods and by determining the 
amount of hemoglobin in the urine, Fukuda and Oliver {Jour. Exper. 
Med., 1923, 37, 83) found that after injecting hemoglobin into the 
circulatory system of rabbits their results were best explained by the 
assiunption of a filtration of hemoglobin through the renal glomerulus 
and an additional excretion of it by the tubule cells. .The amount of 
hemoglobin in the urine was determined by Newcomer’s method, with 
a colored glass standard and the Duboscq colorimeter. Hemoglobin 
was introduced intravenously in the dosage of 0.06 mg. per kilo, and 
specimens of urine were recovered by catheter every fifteen, minutes 
for eight periods and after thirty and seventy-five minutes. There was 
a steady rise in the amount of hemoglobin excretion, reaching the 
maximum in 7 out of 10 experiments in the second and third periods 
and the falling gradually with occasional levels of constant excretion or 
even slight rises. In all of the experiments but tivo the “major curve” 
^qf hemoglobin excretion bore no (constant relationship to the amount 
of water 'excreted. The microchemical demonstration of ' the iron of 
hemoglobin was accomplished by boiling in water or Muller’s solution 
for two minutes, dehy^ating in alcohol, embedding in paraffine, free- . 
ing of paraffine, placing in peroxide (3 per cent) for eighteen hours 
and applying equal parts of potassium ferr'ocyanide (2 per cent) and 
hydrochloric acid (1 per cent) for one hour and counter-staining with 
carmine. Rabbits killed at intervals of from fifteen minutes to tv^o 
hours after intravenous injection of normal saline, and then hemo- 
globin solution, showed the same picture. The convoluted tubules and 
the ascending limbs of Henle’s loops were heavily stained as well as 
the masses of hemoglobin in the ducts of Bellini. In Boivman’s cap- 
sule the hemoglobin was more dilute in quantity. The authors believe 
that the absorption aids in the concentrating process of the hemoglobin 
and is most marked in the collecting tubules. They call attention to 
a similar mechanism of glomerular filtration and tubule excretion in 
operation in the excretion of urea, as shovm by Oliver {Jour. Exper. 
Med., 1921, 33, 177). 

The Relation between Chronic Irritation of Peritoneal Mesothelium . 
and the Formation of Adhesions.— Ha^dng demonstrated previously 
that the peritoneal mesothelium of rats which received repeated injec- 
tions of solutions of glucose underwent certain changes of a morpho- 
logical character wMch were not followed by adhesions, Cunningham 
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(Proc. Soc. Exper. Biol, and Med., 1923, 20, 342) employed various 
types of mild irritants to determine to what extent such changes 
could be produced without sufficient injury occurring to cause the 
development of adhesions. The best results were obtained with laked 
heterogenous blood. Cats were injected intraperitoneally with 10 to 
20 cc of laked rabbits’ blood, made isotonic with NaCl, twice weekly 
over a period of three to six months. It was found that the perito- 
neum, under the conditions of the experiment, was often made up of 
two or three layers of cuboidal or columnar cells, attaining at times 
a thickness of 20 micra. Not a single adhesion occurred, the perito- 
neal lining being entirely adequate to prevent the formation of adhe- 
sions. The author concludes “that the presence of a complete layer 
of peritoneal lining cells, no matter how much their morphological 
appearance may be altered by such irritations as those used, is entirely 
sufficient to prevent the adhesion of the two layers of peritoneum and 
thus prevent adhesions.” 

A Cytological Study of the Nature of Rickettsia in Rocky Mountain 
Spotted Fever. — “Conflicting views have been expressed regarding the 
nature of Rickettsia in Rocky Mountain spotted fever and other dis- 
eases. While some believe they are true microorganisms, others remain 
entirely unconvinced.” In the belief that the exact relation of the 
organisms to normal and abnormal constituents might be susceptible to 
analysis by methods elaborated in the field of general cytology, Nich- 
olson {Jour. Exper. Med., 1923, 37, 221) examined tissues from guinea- 
pigs one, two, three, four and five days after the first day of character- 
istic fever encountered in the experimental production of the disease. 
Giemsa’s stain was employed for the coloration of Rickettsia, the prelim- 
inary fixation being accomplished by Regaud’s fluid (4 parts of 5 per cent 
solution of potassium bichromate and 1 part of commercial formalin). 
For a comparison of Rickettsia with normal and abnormal constituents 
the aniline-fuchsin and methyl-green method of Bensley was employed 
for mitochondria, the iron-hemotoxylon technic for phagocytosed 
hemoglobin and Kyes’ method for Gram-positive organisms in tissues. 
It was found that the Rickettsia of Rocky Mountain spotted fever 
were easily differentiated from the mitochondria, phagocytosed blood 
pigment, nuclear debris and all other knovm cellular constituents. 
Although they were lodged within the cytoplasm of endothelial cells 
they were not observed to establish any definite relations with the 
nucleus or with other cellular components. Diplobacillary forms were 
most abundant in the early stages of the reaction and single bacillary 
bodies toward its termination. Wolbach’s study of the distribution of 
specific lesions with accompanying organisms in the' tissues of guinea- 
pigs was confirmed and extended by the author. 


Further Notes on Experimental Measles in Rabbits and Monkeys.— 
Nevin and Bittman (Jour. Infect. Dis., 1923, 32, 33) were able to 
confirm their previously reported experimental observations, having 
to do with the production of measles in rabbits and mbnkeys by 
additional inoculations. Blood from 3 human cases of measles in the 
second day of their illness was injected into two series of animals. In 
the first series the virus, as occurring in the pooled blood of 2 human 
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of slow germination as observed in heated cultures. Heat injury, if it 
plays any part at all, must be a secondary factor prolonging the period 
of dormancy of the individual spore beyond its normal limit. Relative 
permeability of the spore wall is suggested as a possible common factor 
affecting both dormancy and heat resistance and accounting for the 
apparent relation which has been observed between length of time of 
exposure of the spores to heat and subsequent length of germination 
time. Fractional sterilization as generally practised does not insure 
absolute sterilization of material containing spores of B. botulinus 
because of the slow germination of many of the spores. The problem 
of dormancy has a bearing on much of the experimental work dealing 
with spore-bearing bacteria, particularly that in which conclusions 
have been based on negative cultures. 


Studies on the Manner in which the Toxin of Clostridium Botulinum 
Acts upon the Body. The Effect upon the Voluntary Nervous System. 
—Dickson and Shevky (Jour. Exp. Med., . 1923, 37, 711) have found 
that botulinus toxin acts upon the fibers of the parasympathetic nervous 
, system. Dickson and Shevky (Jour. Exp. Med., 1923, 38, 327) found 
that the toxin of Types A and B exerts an influence upon tlie endings 
- of the motor fibers of the voluntary nervous system which leads to a 
marked susceptibility to fatigue. It has not been determined whether 
the damage is in the anatomical nerve endings of the somatic motor 
nerve fibers or upon the myoneural junction, but it is not of the nature 
of an organic destruction of tissue. There is no effect upon the sensory 
fibers of the peripheral nerves. The muscle cells of the smooth and 
striated muscles are not affected. The disturbances in function which 
have been demonstrated in the voluntary and involuntary nervous 
systems fully explain the characteristic signs and symptoms of botu- 
linus intoxication. 


Plague-infected Rats without Visible Lesions.— Williams and 
Kemmebee (Pub. Health Rep., 1923, 38, 1873) record observations on 
plague in rats in Gulf Coast cities of the United States. In New Orleans 
rats were found which had poorly defined lesions of the disease and were 
detected only by the inoculation of test animals, though some showed 
organisms in smear preparations that were consistent with the plague 
germ. In Galveston a number of rats which showed no gross evidence 
of disease were found to harbor organisms virulent for guinea-pigs. It 
is suggested that the inoculation of material from several rats into one 
test animal affords a convenient means of detecting infection that 
w'ould othervdse pass unnoticed. 
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THE CLINICAL SIGNIFICANCE OF THE PATHOLOGICAL 
CHANGES IN HODGKIN’S DISEASE. 

By Douglas Symjmers, M.D., 

DIRECTOR OP LABORATORIES, BELLEVUE AND ALLIED HOSPITALS, NEW YORK. 

(From the Pathological Laboratories of Belleme Hospital.) 

In 1832 Hodgkin called attention to a disease characterized 
by progressive enlargement of the lymph nodes associated vdth 
enlargement of the spleen.^ Five of the 7 cases originally described 
by him tvere undoubtedly tjq^es of Ijmiph-node tuberculosis or 
syphilis, or of leukemia, lymphosarcoma or pseudoleukemia, but 
the remaining 2 were almost certainly genuine examples of the 
affection to which Wilks, ^ in 1856, gave the name of Hodgkin’s 
disease. Over a space of nearly seventy years after the appear- 
ance of Hodgkin’s paper innumerable contributions were made to 
the subject, and Hodgkin’s disease came to represent an apparently 
hopeless conglomeration of lymph-node and splenic enlargements. 
In 1899, however, Sternberg^ established the fact that Hodgkin’s 
disease is a histological entity, the changes in the Ijunph nodes 
and elsewhere consisting in the appearance of a connective-tissue 
reticuhun supporting variable numbers of lymphocytes, together 
with mononuclear and multinuclear giant cells, with or without an 
admixture of eosinophiles. This histological composite is now gen- 
erally accepted as the criterion on which the diagnosis of Hodgkin’s 
disease is to be made. 

During the past fifteen years 14 cases of Hodgkin’s disease have 
been encountered in tlie pathological laboratories of Belle\me 
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Hospital among 8485 autopsies. These cases have been made 
the subject of clinical, anatomical and histological studies, and 
form the basis of the present communication. From the patho- 
logical viev’point they are divisible into two groups and are so 
arranged in this paper. In the first group are included those 
cases in which the characteristic histological changes are limited 
to the lymphoid tissues, that is to say, to the lymph nodes proper 
and to the lymphoid follicles in the spleen and in the walls of the 
portal vessels and to other residual foci in the lungs, bone-marrow, 
kidney, adrenal, subcutaneous tissues, serous membranes, etc. In 
the second group are included those cases in which, in addition to 
changes of the same sort and in the same localities, the disease 
mechanically infiltrates skeletal muscles, bloodvessels, serous mem- 
branes and loose tissues, and, by direct pressure, erodes bone or 
partially replaces viscera. 

In preparing these cases for publication irrelevant detail has 
been omitted, and only those facts are offered for consideration 
which appeared to be of value in the present connection. This 
presentation comprises, among other things: (1) A. series of cases 
in which the pathological changes Avere confined to the lymphoid 
system, including (a) a newly recognized variety of Hodgkin’s 
disease of the liver, (b) a discussion of Hodgkin’s disease of the 
spleen as a clinical and pathological entity, and (c) an example of 
Hodgkin’s disease associated with changes in the skin resembling 
the so-called acanthosis nigricans; (2) a series of cases showing 
invasive destruction of the skeletal muscles; (3) a discussion of 
Hodgkin’s disease of the thymic remains attended by invasion and 
destruction of neighboring tissues; (4) an analysis of the lymph- 
node changes, with particular reference to the rarity of massive 
Hodgkin’s disease of the cervical nodes and the frequency of pre- 
dominant abdominal, or of predominant combined abdominal and 
thoracic involvement; (5) a discussion of the changes in the several 
viscera; (6) a theory of the histogenesis of Hodgkin’s disease as 
an affection of the hemolytopoietic system; (7) a consideration of 
the apparent kinship of the disease to chronic myelogenous leu- 
kemia; (8) a discussion of the nature of Hodgkin’s disease— whether 
inflammatory or neoplasmic; (9) a resume of its symptoms and 
signs, duration, treatment, etc. 

Case I. Group I. Changes Confined to Lymphoid Tissues.— 
H. M., a school-girl, aged sixteen years, was admitted to Bellevue 
Hospital, October 28, 1919; died January 7, 1920. She stated 
that three years previously she had noticed a swelling on the left 
side of the neck that was about the size of a cherry. The growth 
was painless and continued to enlarge to such an extent that within 
five months it had attained the size of a small orange. Two years 
later the patient noticed a small swelling on the right side of the 
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neck, apparently of the same nature as that on the left. In 
the winter of 1*918 she was afflicted by the prevailing pandemic 
pneumonia. During that time the nodes in the neck disappeared 
almost completely. Shortly thereafter, however, they again 
enlarged and increased rapidly in size, those on the right side 
attaining greater proportions than those on the left. In the course 
of the next six months the cervical nodes received ten roentgen- 
ray exposures at the hands of an extramural physician. The 
patient was now very weak, short of breath and suffered from a 
productive cough. 

Physical examination showed, among other things, enormous 
enlargement of the supraclavicular lymph nodes, together with 
those of the submaxillary region, the anterior and posterior cervi- 
cal nodes and the nodes of the right axilla. The neck measure- 
ments at the upper level showed a circumference of 42.5 cm., 
46 cm. at the center and 52 cm. at the base. Early in January the 
patient’s cough became so distressing as to interfere with sleep, 
and she complained of difficulty in swallowing. Thi;ee days later 
the skin and conjunctivse assumed a faint icteroid tint, which 
gradually deepened until the time of death. The inguinal nodes 
were not enlarged. The red cells numbered 2,300,000; hemo- 
globin, 35 per cent; white cells, 7000; polymorphonuclear neutro- 
philes, 76 per cent; lymphocytes, 20 per cent; large mononuclear 
cells, 2 per cent; transitionals, '2 per cent. A superficial lymph 
node was excised and the pathological diagnosis was made of 
Hodgkin’s disease. 

Duration of symptoms; Three years and two months. 

Autopsy Findings. Hodgkin’s disease, with massive enlargement 
of the cervical lymph nodes and of the lymph nodes at the superior 
aperture of the thorax; extensive hjTJerplasia of the periaortic and 
peripancreatic nodes and those at the hilus of the liver; solitary 
nodule in the neck of the gall-bladder and in the mucosa of the 
left bronchus; slight enlargement of peribronchial Ijmaph nodes; 
splenomegaly with innumerable nodular foci; multiple nodules in 
liver. 

Histology. Microscopical examination of enlarged lymph nodes 
from the neck showed a fine connective-tissue reticulum, imbedded 
in which were comparatively small numbers of Ijunphocytes, 
numerous eosinophiles, moderate numbers of large mononuclear 
cells and a profusion of multinuclear giant cells of the myeloid 
tj’pe. In addition there were numerous wide, streak-lilce or inter- 
commimicatmg necrotic foci, many of which were infiltrated by 
small, poorly chromatic cells of the fibroblastic t.^^pe resting in a 
stroma of indefinite composition. The smaller bloodvessels in or 
near the necrotic areas were partially or completely obliterated as 
a result of heaping up of the lining endothelium and thickening 
of the walls. The microscopical changes in the spleen were essen- 
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tially identical with those in the Ijnnph nodes. The liver showed 
numerous large and small collections of cells lying in the peri- 
portal spaces that were composed of a reticulum supporting prom- 
inent numbers of eosinophiles and eosinophilic myelocytes, lympho- 
cytes and mononuclear and multinuclear giant cells. Smears 
from the marrow of the sternum showed numbers of well-preserved 
red corpuscles, numerous normoblasts, many neutrophilic myelo- 
cytes, a few eosinophilic myelocytes, eosinophiles, large mononuclear 
cells and myeloblasts. Sections from the marrow were richly cell- 
ular, showing large numbers of multinuclear giant cells. In places 
the marrow was permeated by fibroblasts. 

Covnnent. This case affords an example of the readiness with 
which the structures of the neck and thorax, notably the trachea 
and bronchi and the esophagus, are able to adapt themselves to 
gradually increasing pressure for a long period of time before 
giving rise to sjnnptoms, as shown bj' the fact that the patient 
did not complain of pressure disturbances until after the lapse of 
at least two years of widespread lymph-node involvement in the 
neck and thorax. Moreover, in spite of compression of the struct- 
ures of the portal space by masses of enlarged lymph nodes, the 
biliary drainage system was able to function for a long period in 
such efficient fashion that obstructive changes occurred only as a 
terminal event. The case is also noteworthy as illustrating the 
almost complete disappearance of the enlarged lymph nodes in the 
neck after a siege of infection, followed by progression when the 
infection had subsided. 

The histological changes in the cervical lymph nodes and else- 
where permit of several deductions of practical value, particu- 
larly in view of the fact that the cervical nodes had been subjected 
to roentgen-ray therapy and were the seat of necrotic foci, attended 
Idv obliteration of the smaller bloodvessels, followed by an attempt 
to substitute the dead areas by connective tissue. These changes 
are comparable to those which, it is claimed, occur in certain 
malignant growths after roentgen-ray therapy. In the case under 
consideration, however, histological alterations identical with those 
in the lymph nodes of the neck, which had been subjected to radia- 
tion, were also found in the spleen and in the enlarged lymph node 
in the wall of the gall-bladder, neither of which had been exposed 
to the roentgen-ray. Moreover, identical necrotic and replace- 
ment changes were observed in the lymph nodes and spleen in 
other cases of this series where the roentgen-ray had not been 
employed at all. 

This is the only case of massive Hodgkin’s disease of the cervical 
lymph nodes to be encountered in this series. 

Case II.— The patient, J. W., aged sixty-^ix years, was admitted 
to Belle\’ue Hospital on October 7, 1916, complaining of pain in 
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the left side of the abdomen, swelling of the feet and cough. He 
stated that in October of the previous year he had entered another 
hospital because of enlarged lymph nodes on the right side of the 
neck; the opposite side was not affected. While in the hospital 
one of the enlarged lymph nodes was removed and a diagnosis of 
Hodgkin’s disease was made. Soon after leaving the hospital the 
swelling of the neck increased, and he began to have sharp pains 
in the abdomen to the left of the umbilicus. This pain, in time, 
became continuous and interfered with sleep. Just before enter- 
ing Bellevue Hospital the patient noticed that his feet were swollen. 

At the time of admission to Bellevue Hospital physical examina- 
tion showed that there were lymph nodes on the right side of the 
neck that combined to form a large mass. A few enlarged lymph 
nodes were likewise present on the left side of the neck and in 
the right axilla and in both inguinal regions. The abdomen was 
distended by fluid. The spleen was palpated 8 cm. below the 
costal margin in the left anterior axillary line and was tender. 
The liver was not felt. Five days after entering Bellevue Hospital 
the patient died of croupous pneumonia. At the time of admis- 
sion the white cells numbered 18,000, of which there were 94.5 per 
cent polymorphonuclear neutrophiles, 2.5 per cent lymphocytes, 1.5 
per cent large mononuclear cells and 1.5 per cent transitionals. 

Duration of symptoms: One year and three months. 

Autopsy Findings. Hodgkin’s disease affecting the nodes of the 
right side of the neck, right axillary and both inguinal regions 
and peripancreatic, periaortic and iliac groups; extensive replace- 
ment of vertebra; multiple nodules in liver and spleen; minute 
nodules in both kidneys; ascites. 

Histology. The most striking featme in the histology of the 
lymph nodes removed from various parts of the body and of the 
spleen was to be found in the pronounced overgrovi;h of connective 
tissue, which in places was mature, in other places rather richly 
fibroblastic. In the connective tissues, arranged diffusely or as 
islands or streak-like areas, were lymphoid cells, relatively large 
numbers of large mononuclear cells and a liberal sprinlding of 
multinuclear giant cells; eosinophiles were scarce. In the peri- 
portal tissues were large collections of cells of identical composi- 
tion. Preparations from the vertebrte showed different histo- 
logical changes in the same section. In places the marrow spaces 
were filled by tissue of the same sort as that encountered in the 
lymph nodes and elsewhere. In other places the marrow spaces 
were occupied by granulation tissue, in which were eosinophiles and 
eosinophilic myelocytes, large mononuclear cells and pobTOorpho- 
nuclear neutrophiles. In such areas myeloid giant cells were 
conspicuous by their absence. In still other parts the bone-mar- 
row was rich in cells of the lymphocytic and plasma t^Toe, together 
with large mononuclear and multinuclear giant cells,' eosinophiles 
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and eosinophilic mj^elocytes, representing, apparently, hyperplasia 
of cells normally encountered in the marrow. 

Comment. This case represents one of combined cervical and 
abdominal Hodgkin’s disease without participation of the thoracic 
nodes, together with foci in the liver and kidney, a markedly 
enlarged and sclerotic spleen and extensive invasion of the vertebral 
column. 

Case III.— T, F., a Greek laborer, aged twenty years, was 
admitted to Belle^me Hospital, January 25, 1917, and died March 
3, the same year. The patient complained chiefly of dyspnea 
of a month’s duration. He stated that six months previous to 
admission he had noticed swelling of the ankles, followed a short 
time thereafter by enlargement of the inguinal lymph nodes on 
both sides. 

Physical Examination. The inguinal lymph nodes on both sides 
and the nodes of the femoral chain on the right side were enlarged. 
Within a month after admission the patient became generally 
edematous and the abdomen was distended by fluid. A month 
before death a few slightly enlarged lymph nodes appeared in the 
cer\dcal region. The blood count revealed 3,800,000 red cells; 
2200 white cells, of which 85 per cent were polymorphonuclear 
neutrophiles, 10 per cent lymphocytes, 2 per cent large mononu- 
clears and 3 per cent transitionals. Microscopical examination of 
sections made from an excised inguinal lymph node showed the 
histology of Hodgkin’s disease with numbers of mononuclear and 
multinuclear giant cells. 

Duration of symptoms: Approximately seven months. 

Autopsy Findings. Hodgkin’s disease of abdominal and inguinal 
lymph nodes with slight involvement of the cervical nodes; nodules 
in the spleen and liver, in the parietal and frontal bones and in the 
posterior urethra; edema of lower extremities due to compression 
of iliac veins by enlarged Ijuaph nodes; bilateral hydrothorax; 
ascites; emaciation; exfoliative dermatitis; suppurating surgical 
incisions in both groins; secondary suppurative lymphadenitis of 
abdominal lymph nodes. 

Histology. Enlarged Ijunpli nodes from different localities and 
sections from the spleen,' ileum and appendix showed the charac- 
teristic changes of Hodgkin’s disease— a reticulated stroma sup- 
porting l;\'mphocytes, large mononuclear and multinuclear giant 
cells and a few eosinophiles. Sections from the bone-marrow 
showed hTnphoc\i:ic and plasma cells in abundance, eosinophiles 
and eosinophilic myelocytes and t;\Tjical mononuclear giant cells, 
together with an occasional multinuclear giant cell, the morphology 
of which was indistinguishable from those normally encountered 
in the marrow. The vast majority of the giant cells, however, 
were at;v'pical, that is to say, their nuclei were extremely dense 
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and deeply staining and assumed all sorts of odd shapes— irregu- 
larly rounded or oval or semilunar, rectangular or dumbbell- 
shaped, jagged or stellate— the cytoplasm staining faintly pinkish. 
On account of the presence of large numbers of polymorphonuclear 
neutrophiles in the other tissues, particularly in the enlarged lymph 
nodes, it was impossible to identify atypical giant cells in sections. 
In the liver, however, microscopical examination of the nodular 
foci showed a connective-tissue stroma supporting large numbers 
of mononuclear cells and a fairly rich sprinkling of multinuclear 
giant cells and, among the latter, atypical forms, corresponding 
to those met with in the bone-marrow, were to be seen, the nodules 
in the liver presenting only a few polymorphonuclear neutrophiles 
to obscure the histological picture of Hodgkin’s disease. 

Comment. In this case correlation of the clinical and anatomical 
findings points to the conclusion that the first clinically detectable 
signs of disease were dependent on enlargement of the abdominal 
lymph nodes, as shown by edema of the lower extremities followed 
by enlargement of the inguinal nodes. The cervical nodes were 
involved late and then only to a negligible extent, while the thoracic 
nodes escaped. Another feature of interest is to be found in the 
occurrence of atypical multinuclear giant cells in the bone-marrow 
and the identification of similar cells in the nodules in the liver, 
as indicating that the cells in the liver were derived from the bone- 
marrow by the process of embolism. 

Finally, it is to be observed that the patient died as a result of 
secondary infection following the removal of enlarged inguinal 
lymph nodes for purposes of diagnosis. In this connection it is 
to be recalled that surgical wounds of the groin are apt to become 
infected easily, sometimes even though the utmost care be exer- 
cised, as, for example, in hernia operations, and that such infections 
are difficult to control. In Hodgkin’s disease removal of the 
inguinal Ijunph nodes for diagnosis is, in my opinion, a procedure 
to be undertaken only in extraordinary circumstances, and then 
at the hands of a surgeon who is prepared to exercise everj’’ pre- 
caution against infection. It is not an operation to be entrusted 
to the casual. 


Case W.— J. S., male, aged forty-seven years, was admitted to 
Bellevue Hospital, March 23, 1917, and died April 4, the same 
year. 

Physical examination revealed slight cyanosis, particularly of the 
extremities. There were signs of fluid at the bases of both lungs. 
The superficial veins of the abdominal wall were dilated, the abdo- 
men was distended and tliere was shifting dulness in both flanks. 
Paracentesis released 2000 cc of yellow cloudy fluid from the left 
chest. On March 3, 1500 cc of fluid were removed from the 
abdomen, after which the liver and spleen were easily palpated. 
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There was a large mass of lymph nodes in the left groin and a 
similar, but smaller, collection on the right side. Enlarged lymph 
nodes were palpated in both axillce, but the cervical region was 
free. The white cells numbered 13,200; polymorphonuclear neu- 
trophiles, 92 per cent; small lymphoc^des, 5 per cent; large mono- 
nuclears, 2 per cent; transitionals, 1 per cent. 

Duration of symptoms : Doubtful. 

A'lito'psy Findings. Hodgkin’s disease of the abdominal and 
tlioracic lymph nodes vutli relatively slight involvement of the 
axillary and inguinal groups; splenomegaly; nodules in liver and 
in cortices of kidnej^s; involvement of bone-marrow; ascites; hydro- 
thorax. 

Histology. The lymph nodes and spleen, the perilobular spaces 
of the liver and the bone-marrow showed a fibroblastic connective- 
tissue reticulum, scattered through which w^ere relatively small 
numbers of lymphoid cells and numerous eosinophiles and eosino- 
philic myeloc3h:es, arranged diffusely or in groups, and variable 
numbers of large mononuclear cells and myeloid giant cells. 

Comment. This case is one of predominant involvement of the 
abdominal nodes, with associated enlargement of the peribronchial 
lymph nodes, without, however, any indication of participation of 
the nodes in the neck. 

Case V.— The patient, M. B., female, aged twelve years, was 
admitted to 'Bellevue Hospital on December 29, 1921, and died 
February 6, 1922. Her mother stated that six years previously 
she had noticed a small mass on the right side of the child’s neck 
and that the patient vomited frequently. She took the child to 
the Kings County Hospital in Brookljm, where an enlarged node 
was excised and, according to the mother, was reported as Hodg- 
kin’s disease. Subsequently the patient suffered a number of 
attacks characterized by wealmess, anorexia, vomiting and pain 
in the upper part of the abdomen. During several of these attacks 
she was jaundiced. Six weeks before admission to Bellevue Hospi- 
tal, the patient suffered an attack attended by jaundice and by 
pains in the abdomen of such severity that she fainted on several 
oceasions. 

Physical Examination. An emaciated and jaundiced girl, in 
whom the liver and spleen were palpable. The skin presented 
signs of bran-like desquamation. At the angle of the jaw on the 
right side was a nodular mass, about 2 cm. in length. A few simi- 
lar nodules were present in the front of the neck on the right side. 
The roentgen-ray report was to the effect that there were enlarged 
Ijonph nodes at the root of both lungs. The blood count revealed 
2,568,000 red cells, 60 per cent hemoglobin and 6700 white cells, 
of which 69 per cent were poljonorphonuclear neutrophiles, 24 per 
eent Ijnnphoej’tes and 7 per cent eosinophiles. 

Duration of symptoms: Six years and one month. 
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Autopsy Findings. Hodgkin’s disease with massive enlargement 
of the abdominal lymph nodes and extensive changes in the nodes 
of the thorax; slight enlargement of nodes of neck; splenomegaly; 
obstructive jaundice; chronic passive congestion of liver with 
multiple nodular foci; generalized exfoliative dermatitis. 

Histology. Microscopical examination of Ijnnph nodes removed 
from different parts of the body showed the presence of irregular 
but widespread overgrowth of rather poorly cellular fibrous tissue. 
In some of the nodes the architecture was altered to such an extent 
that the histological diagnosis of Hodgkin’s disease could be made, 
if at all, only with difficulty. Other lymph nodes were extensively 
but irregularly replaced by sclerotic connective tissue supporting 
relatively scanty numbers of lymphocytes, among which large 
mononuclear cells were scattered in fair abundance, together with 
an occasional giant cell of the myeloid tj^pe. Eosinophiles could 
not be seen. The spleen likewise showed extensive replacement by 
connective tissue, particularly in the region of the Malpighian 
follicles, the vessels of which were practically always occluded or 
their lumina reduced to a minimum, the lymphoid remains, if any, 
lying in thick bundles or streaks of plaque-like, hyalinized con- 
nective tissue. In the spleen giant cells could not be detected. 
For the greater part, the perilobular tissues in the liver were occu- 
pied by rounded, oval or streak-like collections of Ijnnphocytes 
with a few mononuclear giant cells and, rarely, a giant cell of the 
myeloid type. 

Comment. This case is one of a young girl who, for a period of 
slightly more than six years suffered from attacks characterized 
by nausea, vomiting and pain in the upper abdomen, attended 
by several attacks of jaundice. Anatomically, the disease was 
marked by enormous enlargement of the abdominal Ijunph nodes. 
Nodes which compressed the structures at the hilus of the liver 
accounted for the jaundice. The peribronchial lymph nodes were 
enlarged, although to a less extent than those in the abdomen, 
and the nodes of the neck were only slightly involved. The patient 
complained of no symptoms referable to llie chest with the excep- 
tion of a cough of short duration. The most striking feature in 
the histological examination consisted in the widespread over- 
growth of connective tissue in certain of the lymph nodes and in 
the spleen. In the latter locality, it was particularly noticeable, 
occurring to such an extent as to obscure the characteristic histology 
of Hodgkin’s disease. 

Case VI.— The patient, a man, aged thirty-nine years, was 
admitted to Belle\'ue Hospital for the second time on August 
10, 1916, and died April 18, 1917. He stated that three years 
previously he had observed small nodules in the neck and axilla 
and that in the course of the next year, these increased to such an 
extent tliat he submitted to a surgical operation for their removal. 
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He first came to BelleATie Hospital, in 1915, because of recurrence 
of the growths, and a small nodule was removed for diagnosis. 
At the time of the patient’s re-admission to Bellevue Hospital, 
in 1916, he complained of pains in the back and of intervals of 
diarrhea alternating with constipation. The spleen was palpable 
7| cm. below the left costal margin and the liver 5 cm. below the 
costal margin on the right side. In the right upper quadrant of the 
abdomen was a large, firm mass, Ij'ing to the right of the umbilical 
region, and there were slightly enlarged nodes in the neck and 
axillary and inguinal regions. There were no signs of fluid to 
be detected in the abdomen, but the scrotum was markedly edema- 
tous. In the interval between March 31 and April 10, 1917, the 
patient’s spleen and the enlarged nodes in the neck were subjected 
to roentgen-ray exposures, after which the spleen is said to have 
diminished in size by about 5 cm., as measured by palpation. 

Duration of sjunptoms: Three years and eight months. 

Autojisy Fimlings. Hodgkin’s disease, with massive enlargement 
of the abdominal lymph nodes; moderate hjqierplasia of the medi- 
astinal and peribronchial nodes; splenomegaly; multiple nodular 
foci in liver. 

Histology. Microscopical examination of the lymph node 
removed from the neck in 1915 showed a thickened and hyalinized 
capsule from which trabeculae penetrated dovmward for variable 
distances. In the intervals between the trabeculae were collections 
of lymphoid cells, a few large mononuclear cells and an occasional 
giant cell of the myeloid type. Eosinophiles were not noted. In 
certain of the lymph nodes removed at autopsy the degree of con- 
nective-tissue replacement was even more pronounced than in the 
node excised during life; the lymphoid cells were visible only as 
minute islands widely separated by masses of hyalinized fibrous 
tissue, the architecture of the nodes being so altered that the diag- 
nosis of Hodgkin’s disease could not be made on the basis of 
histological appearances. In other words, the microscopical changes 
in Ijunph nodes removed, respectively, three years before radiation 
and two weeks after radiation, showed changes which were quali- 
tatively identical. iMicroscopical examination of the spleen, which 
had several times been exposed to radiation during a period of tvm 
weeks immediately before death, showed widespread replacement 
of the normal architecture by streak-like bands of cellular, well- 
fibrillated connective tissue, between which were large collections 
of lymphoid cells and numbers of mononuclear and multinuclear 
giant cells. The smaller bloodvessels in the spleen, almost without 
exception, showed heaping-up of the lining endothelium, thicken- 
ing of the walls and diminution or occlusion of the lumina. It 
was obvious that the fibrotic and vascular changes were of such 
matmritj- as to eliminate any possible relationship to the roentgen- 
ray exposures that had been made in the last few weeks of life; 
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In the perilobular spaces of the liver were large and small collec- 
tions of cells consisting of a delicate reticulum, likewise enclosing 
lymphocytes and mononuclear and multinuclear giant cells. Among 
the latter were many with atj^iical nuclei. 

Case VII.— F. R., male, aged forty-eight years, was admitted to 
Belle%aie Hospital, September 22, 1915, and died December 12, 
1915. His complaint consisted of periodical stabbing pains in the 
lumbar region, radiating toward the spleen and testicle, and of 
areas of hj'peresthesia and exquisite tenderness over the sternum, 
together with frequency of urination, attended bj'^ a sensation of 
scalding. He stated that he had lost 40 pounds in weight in the 
previous three months. 

On admission a few enlarged lymph nodes were present on the 
left side of the neck and in the corresponding axilla, and smaller 
ones in the neck on the right side. The spleen was palpable 2| cm. 
below the costal margin and as far forward as the nipple line. 
The inguinal nodes on both sides were greatly enlarged. In the 
abdomen a firm, fixed mass was felt in the left lower quadrant 
that was about 12 cm. in length, extending from the median line 
into the left flank. The same mass was palpable through the 
rectum. A month after admission the lymph nodes on the left 
side of the neck had diminished appreciably in size, while the 
spleen had increased so that it was palpable almost as far forward 
as tlie middle line. Cystoscopical examination showed a smooth 
mass which elevated the posterior bladder wall between the orifices 
of the ureters as far downward as the internal sphincter. Red 
cells numbered 2,910,000; white cells, 5200, of which 64 per cent 
were polymorphonuclear neutrophiles, 21 per cent small lympho- 
cytes, 6 per cent large mononuclear cells and 9 per cent transi- 
tionals. Wassermann reaction negative. An excised lymph node 
revealed the histology of Hodgkin’s disease. 

Duration of symptoms; Seven months. 

Aviopsy Findings. Hodgkin’s disease, with enormous enlarge-, 
ment of the abdominal and pelvic nodes, attended by elevation of 
the posterior wall of the urinary bladder; massive splenomegaly; 
massive solitary nodule at transverse fissure of liver surrounding 
portal vein; multiple small nodules in kidneys. 

//wfo/of/y.— Microscopical examination of the enlarged lymph 
nodes and of the foci in the spleen, kidney and liver showed a fine 
connective-tissue reticulum which enclosed a few lymphocytes and 
prodigious numbers of large mononuclear cells, together with a 
faint sprinkling of multinuclear cells of the myeloid t\q)e. 

Coinmcni. In this case the nodes in the abdomen presented an 
extraordinary degree of enlargement, while the thoracic nodes 
escaped entirely and those of the neck were enlarged to a very 
slight extent. Perhaps the most interesting individual feature in 
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the case consists in the fact that at the transverse fissure of the 
liver was a solitary massive nodule which surrounded the portal 
vein and appeared to spring from its walls. Microscopical exami- 
nation of this nodule indicated that the mass in question had 
actually arisen as a result of hjqierplasia of residual lymphoid col- 
lections in the walls of the portal vein— a fact which, taken in 
connection with the anatomical and histological findings- in the 
next case to be described, emphasizes the importance of the vas- 
cular structures in the liver in Hodgkin’s disease from the standpoint 
of histogenesis. 

Case ^T[II. Predominant Enlargement of the Liver in Hodgkin’s 
Disease. — S. P., female, aged forty years, was admitted to Belle-^uie 
Hospital, April 12, .19^1) and died tv^elve days later. She com- 
plained of cough of two weeks’ duration, but principally of enlarge- 
ment of the abdomen that had been progressing for a period of 
three months, attended by pains in the epigastrium and chest. 
At the time of admission the patient was profoundly emaciated. 
The skin was tinged slightly j^ellow. The abdomen was prominent 
and there were signs of a fluid wave and of shifting dulness. The 
lower edge of the liver was palpated at the level of the umbilicus. 
The spleen was not felt. After paracentesis and the removal of 
4400 cc of clear yellow fluid the edge of the spleen was palpated-in 
the anterior axillary line. Red cells numbered 2,400,000; hemo- 
globin, 18 per cent; white cells, 14,800, of which 59 per cent were 
poljnnorphonuclear neutrophiles, 39 per .cent lymphocj^tes and 2 
per cent transitionals. 

Duration of symptoms: Three months (?). • 

Anioysy Findings. The abdomen contained about 500 cc of 
clear fluid. The liver was enormously enlarged, the lower margin 
resting at the level of the umbilicus. Its shape was normal. The 
surface was smooth, except for a number of minute whitish nodules, 
the largest of which were about 5 mm. in diameter. On section, 
the substance of the liver was permeated by large, smooth, opaque 
bands of fibrous tissue which followed the distribution of the portal 
system. At the time of necropsy it was estimated that two-thirds 
of the parenchyma was thus replaced (Fig. 1). On cross-section 
the fibrous bands were roimded in shape, often approximating the 
size of one’s little finger, and were distinctly differentiated from the 
remnants of liver tissue and frequently presented at the center a 
minute dimple, corresponding to the cut-end of a bloodvessel. In 
other places were similarly rounded masses which were only a few 
millimeters in diameter. Between these and the larger ones were 
fibrous areas of different gradations in size. The liver tissue in 
the immediate vicinity presented e^ddences of compression, the 
lobular remnants being small and irregular in shape. In places 
were large reddish splotches, suggesting hemorrhagic extravasations. 
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The mesenteric and retroperitoneal lymph nodes were moderately 
increased in number and varied in size from 1 to 3 cm. On section 
they were firm and presented a smooth, whitish, translucent surface. 
No other enlarged lymph nodes were encountered. The spleen 
was normal in size. 

Histofofifi/.— Microscopical examination of the liver showed exten- 
sive replacement of the parenchyma by connective-tissue bands 
which consisted of a pinkish staining, homogeneous or poorly 
fibrillated matrix in which were fairly large numbers of small, 
lightly staining nuclei of different shapes, some short and plump. 



Fig. 1, — Case VIII. Photograph of tissue from the liver showing extensive sclerotic 
changes. The larger whitish masses represent thickened portal veins which have 
fused. In them the lumina are sometimes still rdsible as minute dots appearing 
black in the illustration. The smaller whitish masses likem'se represent thickened 
veins. At necropsy, it was estimated that two-thirds of the liver substance had 
been replaced in tliis fashion. A few enlarged lymph nodes were present in the 
abdominal cavity and histologically showed the characteristic changes of Hodgkin’s 
disease. The e.vtensive sclerotic changes in the walls of the portal veins are believed 
to represent a new phase in the pathology of Hodgkin’s disease. 

others drawn out at one end, otliers oat-shaped, few of them clean- 
cut spindles. The connective-tissue bands occupied tlie portal 
spaces and exj^anded in such fashion as to produce pressure atropliy 
of the liver lobules and the bile ducts, remnants of which could 
be seen lying in them as streaks or islands of difierent shapes. In 
practically every one of them was a small portal vessel encircled 
by a mantle of lymphocytic cells, among which, in many instances. 
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were large mononuclear cells and, occasionally, a multinuclear giant 
cell (Fig. 2). In other instances the lumen of the small portal 
vessels was occluded or obliterated, and arranged around the 
remains were collections of lymphocytes, a relative preponderance 
of large mononuclear cells and an occasional giant'cell— the whole 
set in the midst of a rounded mass of fibrous tissue. In still other 
places, particularly in the periportal spaces between the compressed 
liver lobules at the periphery of the large fibrous bands, the con- 
nective tissue was arranged in small streaks or patches, and was 
delicately fibrillar and infiltrated by lymphoid cells, representing, 
apparently a localized reactive process. None of them showed the 



Fig. 2. — Case VIII. Photomicrograph of small portal vein surrounded by a collec- 
tion of small lymphocytes, large mononuclear cells and an occasional atypical multi- 
nuclear giant cell. 


histological changes of Hodgkin’s disease, the latter being confined 
to the walls of the portal vessels or their remains. Finally, numer- 
ous hemorrhagic extravasations were visible, practically always 
among the compressed lobular remnants, due, apparently, to vas- 
cular injury induced by the pressure of the connective-tissue masses 
growing around the portal vessels. In the substance of the spleen 
microscopical examination showed great thickening of the larger 
veins, the walls of which were reinforced by poorly nucleated con- 
nective tissue in which were groups of lymphoid cells and a few 
cells of the large mononuclear tjiie, together with conspicuous 
numbers of atj^iical multinuclear giant cells (Fig. 3). Micro- 
scopically the splenic pulp was unchanged. The lymph nodes 
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were extensively but irregularly replaced by fibrous tissue, which 
was poorly nucleated and presented a glazed, hyaline appearance. 
In the intervals were collections of lymphoid cells with an occa- 
sional mononuclear giant cell and a fairly liberal sprinkling of 
multinuclear cells of the myeloid type. The veins in the medulla 
of the the suprarenal capsule were thickened, and in their walls 
were collections of small round cells and, rarely, a multinuclear 
giant cell. In the interstitial tissues of the adrenal were irregu- 
larly outlined collections of small round cells of the lymphocytic 
type, but among them giant cells were not to be seen. 

Covvment. Comment on this case, which represents a new phase 
in the pathology of Hodgkin’s disease, is reserved for that section 
which deals with the changes in the liver as a whole. 



Pig. 3. — Case VIII. Photomicrograph of a thickened vein in the substance of the • 
spleen. In the walls of the vein are collections of lymphocsrtes and numbers of 
atypical giant cells. 


Case IX. Predominant Enlargement of the Spleen in Hodgkin’s 
Disease. — The patient, R. H.,. female, aged sixty years, was 
admitted to Bellewe Hospital, May 21, 1913, and died June 5, 
1913. There is nothing in the clinical historj?^ of importance m 
, the present connection, with the possible exception that the patient 
stated that tv^o j^ears previous to admission she had suffered from 
an attack of “malaria.” At the time of admission she complained 
of shortness of breath on exertion, weakness and loss of weight. 
The temperature showed no noteworthy deviations from the normal. 



172 SYMMERS: PATHOLOGICAL CHAJSTGES IN HODGKIN’S DISEASE 

Antopsy Findings. The body was that of a poorly nourished, 
elderly female. The skin presented a slightly bronzed, appear- 
ance. There were palpably enlarged lymph nodes in -the axillary, 
supraclavicular and inguinal regions, all of them firm, discrete 
and freely movable. The lower border of the liver lay on a level ’ 
with the crest of the ilium. Both pleural cavities were distended 
by clear straw-colored fluid. In the lower lobe of the left lung, 
near the anterior and inferior margin, was a solitary nodule, 3 cm. 
in diameter, grayish-white in color. The peribronchial lymph nodes 
were noticeably enlarged, firm and, on section, presented a fleshy . 
appearance. The visceral pericardium and the epicardial fat con- 
tained numbers of small, firm, grayish-white, nodular foci. The 
spleen was firm and greatly enlarged, weighing 657 gm. and measur- 
ing 19 by 12J by 5 cm. On section the cut-surface presented 
numerous small yellowish foci. The liver was increased in size, 
measuring 27 by 25 by 7 cm. and weighing 2470 gm. 

Histology. Microscopical examination of lymph nodes from 
various parts of the body showed diffuse hyperplasia of lymphoid 
cells, large numbers of multinuclear giant cells and of large mono- 
nuclear forms and a few eosinophiles, the whole supported by a, 
fibroblastic reticulum. The spleen showed extensive replacement 
by connective tissue,, scattered through which were relatively sniall 
numbers of lymphocytes, an occasional large mononuclear cell and, 
rarely, a myeloid giant cell. At intervals were richly cellular col- 
lections of lymphocytes, among which were conspicuous numbers 
of myeloid giant cells, large mononuclear forms and an occasional 
eosinophile. The nodule in the lung showed a fibroblastic con- 
nective tissue frame work in which were islands composed of 
lymphocytes with a few myeloid giant cells and large mononuclear 
forms. Eosinophiles were evident in small numbers. The nodules 
in the epicardium showed innumerable lymphocytes, considerable 
numbers of eosinophiles and moderate numbers of mononuclear 
giant cells and an occasional multinuclear cell of the' myeloid type. 
In the perilobular spaces of the liver were large and small, irregu- 
larly outlined collections of Ijunphocytes, among which myeloid 
giant cells and large mononuclear forms were occasionally to be 
seen. In many places the cellular foci lay in a sclerotic reticulum; 
in other places the periportal coimective tissues were converted into 
rounded or streak-like masses of hyaline material in which few, if 
any, cells were discernible. 

Comment. Whether there is a form of Hodgkin’s disease that 
is “primary” in the spleen has been questioned— I refer to enlarge- 
ment of the spleen without involvement of the lymph nodes, or » 
in connection with which it can be shown with reasonable certainty 
that involvement of the Ij'^mph nodes, when present, is secondary 
to enlargement of the spleen. 



SYIMMEES; PATHOLOGICAL CHANGES IN HODGKIN^S DISEASE 173 

In 1909 I described the case of a girl, aged eighteen years, who, 
for a period of three years before admission to the hospital, knew 
that there was a mass in the left side of her abdomen.'* Four 
months before entering the hospital she experienced irregularly 
recurring chills alternating with fever, sometimes two or three 
times in the course of the day. The edge of _ the spleen was felt 
2| cm. above Poupart’s ligament on the left side, whence it could 
be traced 6 cm. to the right of the umbilicus and thence upward to 
the ensiform cartilage. No superficial lymph-node enlargements 
were present. The spleen, which was removed by operation, meas- 
ured 25 by 18 by 8 cm. and, upon microscopical examination, 
presented the histology of Hodgkin’s disease. At the time of 
operation no enlarged lymph nodes were seen or felt in the abdo- 
men. Death occurred, but necropsy was not obtainable. 

Four years later Wade^ described the case of a man, aged fifty- 
five years, a resident of Louisiana, who complained of intermittent 
chills, fever and sweats, and enlargement of the spleen, surgical 
removal and microscopical examination of which showed the 
histological picture of Hodgkin’s disease. In his case there were 
no superficial Ijunph-node enlargements, nor were enlarged abdom- 
inal nodes noted at the time of operation. No autopsy was 
obtained. 

Three years after this Mellon® described the case of a girl, aged 
seventeen years, who, for eight months, had complained of severe 
pain in the left hypochondriac region and of intermittent chills 
and fever. The spleen was removed surgically, and microscopical 
examination showed the histology of Hodgkin’s disease. The , 
spleen is described as “ enlarged,” but its measurements and weight 
are not given. Mellon’s description is equally vague as to the 
size and number of the lymph-node enlargements as revealed by 
necropsy, although he states that the cervical nodes were not 
enlarged and indicates that the inguinal nodes were only slightly 
enlarged. Microscopical examination of nodes removed from the 
chest, abdomen and inguinal region showed the histology of Hodg- 
kin’s disease. His report is too indefinite to be accepted unequivo- 
cally as an example of predominant Hodgkin’s disease of the spleen 
with secondary lymph-node enlargement. 

Cases of the type described by myself and later by Wade and 
Mellon, and again by myself in this paper, indicate the probable 
existence of a variety of Hodgkin’s disease in which the lymphoid 
follicles in the spleen are involved to such an extent as to bring' 
about massive enlargement of the organ, while the lymph-node 
enlargements are relatively insignificant. There can be no question 
that in certain cases there is a phase in the clinical evolution of 
Hodgkin’s disease that is marked by enlargement of the spleen 
before the appearance of recognizable signs of involvement of the 
l\Tnph nodes of the neck, chest or abdomen. In addition to the 
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evidence just submitted it may. be mentioned that at the time of 
the present v-riting (January, 1923) there is a patient in Bellevue 
Hospital whose spleen reaches into the pelvis and as far forward 
as the mammillary line. She was imder observation for several 
weeks with the enlarged spleen as the only clinicallj'^ detectable 
sign of disease. Finallj'^, a small solitary lymph node appeared in 
one of the anterior cervical triangles. It was removed, and micro- 
scopical examination showed the histological changes of Hodgkin’s 
disease. 

It is to be noted that several of the patients above referred to 
gave a history of intermittent chills and fever. This is of sig- 
nificance in connection with the well-recognized form of disease 
originally described by Murchison,^ and since him by investi- 
gators in different parts of the world, among others by Pel® and by. 
Ebstein,® under whose names it is all too often compounded in 
the annals of patronymic medicine. The syndrome of Murchison 
is characterized by enlargement of the spleen with or, as has been 
claimed, without enlargement of the lymph nodes, the histological 
changes in the spleen and in the lymph nodes disclosing the char- 
acteristic features of Hodgkin’s disease. The condition is apt to 
be protracted over a term of one or two years and, among other 
things, is attended by periods of intermittent pjuexia lasting for 
two weeks or longer, in the intervals betv^een which the patient 
feels perfectly well and is kept in bed only with difficulty. 

Case X. 'The Association of Hodgkin’s Disease with Pigmenta- 
tion of the Skin Resembling Acanthosis Nigricans. — J. N., aged 
thirty-five years, was admitted to Bellewe Hospital, November 
1, 1922, and died December 13, 1922. The patient stated that 
about three months previous to admission he had “caught cold,” 
after which he began to lose weight. On September 15, 1922, he 
noticed that his mouth was sore and that there was an eruption 
throughout the buccal mucous membrane and on the lips, and 
that the tongue was covered with whitish material. The patient 
likened the appearance of the mucous membrane of his mouth to 
“white boiled skin.” This condition lasted three days and was 
followed by desquamation, leaving the mouth in an apparently 
normal condition. At the same time the patient noticed a “rash” 
on the face that spread to the neck and, at the end of about four 
days, had involved the entire body. According to his description, 
the rash was accompanied by papules which oozed watery serum, 
dried and fell off, leaving pigmented macules. The rash was attended 
by a sensation of tingling, but there was no itching. The rash dis- 
appeared from the face, but persisted over the rest of the body. At 
the time of the appearance of the rash in the skin and the sore 
mouth the patient noticed for the first time that there was swelling 
of the nodes on both sides of the neck, and that he felt feverish 
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and weak. The patient's account of the changes in his mouth 
and skin was substantially confirmed by his physician, Dr. Masoni, 
who also stated that the patient’s temperature at the time varied 
between 102 and 104° F. A year before coming to^ Bellevue, 
however, the patient was admitted to Mount Sinai Hospital, where 
it is recorded, according to information courteously sent to us by 
the Superintendent of the hospital, that the cervical lymph nodes 
on the left side were enlarged. Two weeks before admission to 
Bellevue Hospital the patient began to have dull pains in the 
lumbar region and across the chest, the latter accentuated by deep 
inspiration. At the time of admission he also complained of pain 
in the abdomen, nausea, shortness of breath, loss of 40 pounds in 
weight, weakness and a rash on the body. 

Physical Exaviination. No pigmentary or other changes in the 
mouth. Numbers of enlarged, discrete, movable nodes were felt 
on both sides of the neck, just above the clavicles. In both axillae 
the lymph nodes were markedly enlarged and discrete. The skin 
was roughened and presented diffuse brownish pigmentation, 
involving practically the whole of the body. The face was not 
affected. Scattered through the skin were numbers of rounded, 
brownish, circumscribed macules which varied in size from 2 to 
5 mm. The chest showed diminished expansion on the right side 
and dulness over the entire right upper lobe, attended by dimin- 
ished tactile fremitus, broncho-vesicular breathing, with prolonged, 
harsh, hissing expiration and many moist rales at the end of inspi- 
ration. The voice sounds over this area were increased almost to 
bronchophony. There was dulness over the manubrium. The 
heart sounds were mufiled.' The liver was palpable 9 cm. below 
the ensiform and was tender. The spleen was greatly enlarged, 
tender and firm, reaching to the level of the umbilicus; it was 
palpable over an area 8 by 12 cm. A lymph node removed from 
the neck and submitted to histological examination showed the 
characteristic lesions of Hodgkin’s disease. The nodes of the 
abdomen, chest and neck were subjected to roentgen-ray therapy 
on seven occasions. Blood count showed 3,800,000 red cells, 70 
per cent hemoglobin; 16,200 leukocytes, of which 92 per cent 
were polymorphonuclear neutrophiles, 7 per cent lymphocytes and 
1 per cent eosinophiles. Wassermann reaction was negative. Blood- 
pressure was 98/78. 

Autopsy Findings. Hodgkin’s disease, with massive enlargement 
of the thoracic and abdominal lymph nodes; moderate hyperplasia 
of the axillarj'^ and cervical groups; massive splenomegaly with 
multiple granulomatous foci; innumerable minute whitish foci in 
liver; small whitish focus in left kidney; multiple nodules in epi- 
cardial fat; massive thickening of pleura of upper lobe of right 
lung^ (Hodgkin’s disease of the pleura) ; chronic interstitial pneu- 
monitis of upper lobes of both lungs; multiple patches of miliary 
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tubercles in both lungs; fibrosis of peribronchial nodes on right side; 
bilateral hydrothorax; extensive brovuiish pigmentation of skin 
with numerous brownish black macules (acanthosis nigricans?). 

Histology. The most striking feature in the histology of lymph 
nodes removed from various parts of the body was the extent to 
which they had been replaced by connective tissue. In some of 
them sclerosis had occurred in such manner as almost completely 
to convert the node into a solid fibrous mass, scattered through 
which were a few lymphocytes and considerable numbers of mono- 
nuclear and multinuclear giant cells. In other places the lymph 
nodes were more cellular and presented moderate numbers of 
lymphocytes, large numbers of mononuclear giant cells, many of 
them with pale, poorly chromatic nuclei, others richly chromatic; 
and a liberal supply of multinuclear myeloid giant cells and small 
numbers of eosinophiles and eosinophilic myelocytes. In the peri- 
bronchial nodes sclerotic areas supporting lymphocytes and mono- 
nuclear and multinuclear giant cells were found side by side with 
epithelioid tubercles, some of the latter presenting central areas 
of caseation. The pleura covering the upper lobe of the right 
lung was converted into dense, hyaline connective tissue with 
scattered islands of lymphocytes, eosinophiles and eosinophilic 
myelocytes, mononuclear and multinuclear giant cells. The under- 
lying lung tissue presented numbers of sclerotic bands, in the 
intervals between which were alveolar remnants, an occasional 
embryonal alveolus and scattered collections of lymphocytes and 
mononuclear and multinuclear giant cells. Examination" of tissue 
removed from other parts of the lung showed numerous interstitial 
epithelioid tubercles. The spleen contained innumerable whorl- 
like collections of fibroblastic connective tissue, imbedded in 
which were large numbers of mononuclear and multinuclear giant 
cells and a few eosinophiles and eosinophilic myelocytes. The 
nodules in the epicardial fat revealed histological changes identical 
with those in the lymph nodes. Sections of the skin showed innu- 
merable minute brownish or brownish-black pigment granules in 
the lowermost layers. The epithelial covering was atrophic. The 
suprarenal capsules were intact. The liver contained numbers of 
interstitial epithelioid tubercles. 

Comment. In this patient the occurrence of asthenia, low blood- 
pressure, nausea and muffled heart sounds, together with diffuse 
bronzing of the skin and localized spots of darker color suggested 
Addison’s disease, due to destruction of the adrenals and the celiac 
ganglia by pressme from enlarged lymph nodes in the abdomen. 
At necropsy the adrenals were found to be intact and there was 
no pigmentation of mucous membranes observed during life or 
at necropsy. The celiac ganglia could not be identified and were 
probably submerged in the masses of enlarged nodes that lay in 
the immediate vicinity of the adrenals. On the other band, the 
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changes in the skin bore a certain resemblance to those encountered 
in the so-called acanthosis nigricans — a condition described inde- 
pendently by Pollitzer^” and Janovsky in 1891, and since then 
recognized as a clinical entity by observers in various parts of the 
world. It is characterized by wudespread pigmentation of the 
skin and by pigmented verrucosities or macules and, in certain 
cases, bj'^ papillary hypertrophy of the mucous membrane of the 
mouth, without pigmentation. The cutaneous changes are usually 
symmetrical and affect principally the axillae,, neck, the external 
genitals, the groin, the inner aspect of the thighs, the back of the 
hands, the flexor surfaces of the elbows and knees and, occasionally, 
the eyelids. Two types are recognized — an adult and a juvenile — 
and between them are certain noteworthy differences. The juvenile 
form pursues a benign course and may be prolonged over y'^ears with- 
out detriment to the general health of the patient. The adult 
form, on the other hand, is usually fatal within a y^ear or two and 
is attended by marked disturbances of health, and appears to 
represent the cutaneous expression of disease in the deeper parts. 
In 35 cases of the adult variety'^ of acanthosis nigricans collected 
by'- Pollitzer and published in 1909’^“ 21, or 60 per cent, were investi- 
gated at necropsy'^, and in all of them malignant growths were found 
in the abdomen or pelvis. In 14 cases the alimentary tract was 
the seat of carcinoma, in 5 cases the uterus was involved and in 
2 cases the structures in the abdomen were metastasized from 
primary carcinomata in the breast. In an additional 6 eases there 
was strongly' presumptive clinical evidence of malignant growths in 
the abdomen, but confirmation by' necropsy' was not obtained. Pol- 
litzer subscribes to the theory originally advanced by Darier, that 
the adult form of acanthosis nigricans is due to interference with the 
functions of the abdominal sympathetic sy'stem, brought about by' 
pressure from malignant growths. In the case here recorded this 
interpretation appears to be applicable to the changes in the skin, 
since the regions normally' occupied by the sy'mpathetic sy'stem, 
including the celiac ganglia and the paraganglia, were invaded 
by' nodular masses which, although they represented the hy'per- 
plastic ly'mph nodes of Hodgkin’s disease, appeared no less effectu- 
ally' to bring about disturbances in the sy'mpathetic system, mani- 
fested by' pigmentary' disturbances in the skin of the same type 
as those encountered in Addison’s disease and in acanthosis nigri- 
cans, and y'et conforming strictly to neither, either clinically or 
anatomically'. This case is furthermore interesting as illustrating 
the association of Hodgkin’s disease and epithelioid tubercles, 
sometimes in the same microscopical field. 

(To be conlimicd.) 
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TUBERCULOSIS AS AN ETIOLOGICAL FACTOR IN HODGKIN’S 

DISEASE; A HISTORICAL REVIEW.^ 

By Willis S. Lemon, M.B. (Tor.), 

SECTION ON MEDICINE, MAYO CLINIC, ROCHESTEH, MINN. 

After Hodgkin’s first description of the disease that later was 
to bear his name, no interest was excited until Wilks, in England, 
and Bonfils, in France, reported similar cases twenty years later. 
Neither of these men knew of the other’s work and each seemed 
in ignorance of Hodgkin’s original article; Wilks, in fact, used 
museum specimens that had been described by Hodgkin from the 
cases of Morgan (J. S., aged nine years), Bright (E. K., aged ten 
years) and Addison (T. W., aged fifty years). The following ten 
years were more productive, and case reports were written by 
Wunderlich, Pavy and Potain, and in 1865 a second report by 
Wilks appeared, in which the disease was recognized as an entity 
and the name “Hodgkin’s disease” suggested. 

In spite of the confusion always existing under such circum- 
stances, the clinical details had been very well worked out, and 
Wilks, Trousseau and Wunderlich had differentiated the disease 
from leukemia, s^T^hilis, malignant forms of lymphosarcoma and 
tuberculosis. This Hodgkin had failed to do, and in his descrip- 
tion had included such diseases, especially tuberculosis and syphilis. 
The disease was regarded as a variety of lymph-gland tumor, asso- 
ciated with splenomegaly and an enlarged liver, and accompanied 
by anemia, fever and progressive loss in vitality. 

Hodgkin’s own description of the clinical findings and his specu- 
lation as to the cause of the disease cannot better be described 
than by quoting from his paper: “As far as could be ascertained 
from observation, or from what could be collected from the history 
of the cases, the enlargement of the glands appeared to be a primi- 
tive affection of these bodies rather than the result of an irritation 
propagated to them from some ulcerated surface or other inflamed 
textures through the medium of their inferent vessels, and that 
although in some instances the glands so enlarged , may contain 
a little concrete inorganizable matter, such as is known to result 
from what is called scrofulous inflammation, it is obvious that this 
circumstance is not an essential character, but rather an accidental 
and concomitant to the idiopathic interstitial enlargement of the 
absorbent glandular structure throughout the body. That unless 
the word inflammation be allowed to have a more indefinite and 
loose meaning than is generally assigned to it, this affection of the 
glands can scarcely be attributed to that cause, since they are 
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unattended with pain, heat and other ordinary sjanptoms of 
inflammation, and are not necessarily accompanied by any altera- 
tion in the cellular or other surrounding structure, and do not 
show any disposition to go on to the production of pus or any 
other acknowledged product of inflammation except where, as in 
the cases above alluded to, inflammation may have supervened as 
an accidental affection of the hypertrophied structure. . . Not- 

withstanding the different characters which this enlargement may 
present, it appears nearly in all cases to consist of a pretty uniform 
texture throughout, and this rather to be the consequence of a 
general increase of every part of the gland than of a new structure 
developed within it, and pushing the original structure aside, as 
when ordinary tuberculous matter is deposited in these bodies. 
At the same time it must be admitted that the new material by 
which the enlargement is affected presents various degrees of 
organizability, which in some instances is extremely slight, and 
appears incompetent to maintain the vitality of the affected gland.” 

Malpighi was of the opinion that the involvement of the spleen, 
with its characteristic island of lymphoid material resembling 
miliary tubercles, was associated with the glandular affection but 
might appear later in the course of the disease. He explained the 
absence of splenic disease by assuming that death might occur 
from the ravages of the disease before the onset of pathological 
changes within that organ. 

Wilks, in his first paper, in considering lardaceous disease and 
its allied affections, makes a division into different classes. In his 
Class V are cases of a peculiar enlargement of the Ijunphatic glands 
often associated with diseases of the spleen. He subdivides Class 
V into two groups: (1) cases associated with lardaceous disease and 
tuberculous affections; and (2) those with a peculiar disease of the 
spleen, appearing to constitute a special form of malady. 

We give credit to Markliam, who reported a similar condition, 
and in the speculation regarding its cause, remarks: “There was 
little evidence to show that they were malignant and not stronger 
than they were scrofulous.” 

Wilks also quotes verbatim Bright’s description of the various 
forms of the disease displayed by the spleen and of one variet3’’ 
which seems to be identical with that referred to b^'^ Hodgkin. 
Bright, however classifies the disease as malignant, and saj^s; 
“ There is another form of disease which appears to be of a malignant 
character, though it varies from the more usual form of malig- 
nant disease, and which has been particularly pointed out by Dr. 
Hodgkin as connected with extreme disease of the absorbent glands, 
more particularlj'^ those which accompany" the bloodvessels. The 
whole of these alasorbent glands become larger and firmer, without 
an.v tendencj^ to suppurate, as in ordinary" scrofulous disease, or to 
soften, as in cerebriform disease; at the same time, the spleen 
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becomes more or less completely infiltrated through its whole sub- 
stance with a white matter, with almost the appearance of suet. 
This matter insinuates itself into the cellular structure of the 
spleen, but it is no easy matter to point out what particular portion 
of the structure receives it. A section of the organ seems to show, 
from the irregular forms assumed, that it fills a cellular structure, 
and in some degree takes its shape from the cells into which it 
enters, having less tendency to assume the form of regular globular 
masses or tubera than other malignant disease.” 

Wilks, on the other hand, describes in minute detail not only the 
progress of the disease, but also its differentiation from scrofula: 
“The enlargement of the glands is in most cases gradual, extending 
sometimes over a period of two, three or more years, and often, 
from commencing in the neck in tuberculous, weakly children, is 
called scrofulous. When the mischief is thus gradual in its com- 
mencement, and affecting only part of the glandular system, no 
marked sjnnptoms ensue, but as time tends to its development in 
the thoracic and abdominal glands a slow prostration ensues, termi- 
nating in death. The glands often reach an enormous size, much 
larger than when affected with scrofula, a bunch of them often being 
composed of separate tumors, each the size of an egg. When felt 
during life, in their early progress, they are recognized by their 
peculiar elastic feel, differing both from the early hardness or the 
subsequent softness of scrofulous glands.” 

Following a very excellent description of the progressive develop- 
ment of the disease, both from its anatomical characteristics and 
constitutional effects, he concludes: “We have been content, there- 
fore, with briefl}^ stating the main facts connected with a particular 
class of disease, including several morbid conditions whose identity 
is not proved, but whose close relationship appeared to warrant 
the adoption of the present method of narration, in order to fix 
attention to them. First, there are the cases of simple lardaceou,s 
disease occurring alone; then those associated with tuberculosis; 
then those cases connected with disease of bone; afterward those 
found in connection with a peculiar affection of the glands; and, 
lastly, those cases where this latter condition of the glands occurred 
unassociated with lardaceous disease (unless white deposit in the 
spleen be a modification .of it), but allied to the previous classes by 
a close relationship.” 

In Wilks’ second paper, he says: “It is true that enlarged 
glands may be met with in various forms of disease, and sometimes 
with the larda'ceous, and thus the t^vo affections may have rela- 
tionship; these would appear, also, to have a likeness to tubercle 
on the one hand, and cancer on the other. It is, however, as much 
a disease mi generic as any other and deserves a description of its 
own. . . As regards its degree of malignancy, it appears to 

take a place between cancer and tubercle, the growth in the glands, 
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with implications of the bronchial tube and pulmonary tissue, 
resembling the former, while the mode of deposit in the splenic 
corpuscles and along the minute vessels of the portal system of 
the liver resembles tubercle. 

“In this way this disease of Hodgkin is clearly separable from 
lardaceous disease, from cancer and tubercle, although all these 
affections may bear a relation to one another. Its association 
with tubercle is seen in the class of organs and the tissues affected, 
and even bj'- the presence of deposit in the lungs, which may be in 
fact real tubercle.” 

Pavy noted, as suggestive of Hodgkin’s disease, certain features 
which are accepted today, particularly the extreme pallor or anemia 
and the enlargement of one or more lymphatic glands, either 
internal or external, with enlargement of the spleen, and says; 
“The enlargement of the Ijunphatic glands, which thus seems the 
peculiar feature of this malady, is remarkable for the lingering 
form of fatal cachexia which it produces. 

“It may gradually extend over a period of two or more years 
when the thoracic and abdominal glands become involved, and 
slow prostration precedes death.” 

In the early days the disease was known under many names, 
depending on the author’s fancy, and these names are still in use 
and still cause confusion. On this phase Longcope and McAlpin 
say: “From the time of the first comprehensive description of 
this disease by Hodgkin, in 1832, the affection has been designated 
by a great variety of names, which, during the early history of the 
disease, led to considerable confusion. Most of these older terms, 
such as 'malignant lymphoma,’ ‘pseudoleukemia’ and ‘lymph- 
adenoma,’ have been relinquished, and the disease is now widely 
known as Hodgkin’s disease. In Germany the name ‘lymphoma- 
tosis granulomatosa’ or ‘lymphogranulomatosis’ is employed. In 
England the term ‘lymphadenoma’ is still retained.” 

However, certain similarities began to be pointed out which 
showed the close relationship to tuberculosis. Hilton Fagge, in 
1874, described a primary glandular tuberculosis that, clinically,. 
- could not be differentiated from Hodgkin’s disease. In his case the 
glands were large, remained discrete, had no periglandular infiltra- 
tion and appeared in the areas usually the site of Hodgkin’s disease. 

Ten years later Weigert described a case that apparently belonged 
to the pseudoleukemias, but on section showed evidence of tuber- 
culosis or a bacillus resembling that of tuberculosis. Three years 
later Delafield made a similar observation, describing a primary 
glandular tuberculosis, and within the next few years many others 
noted the striking similarity in the two types of adenopathy. 

Delafield’s case was interesting because of the difiiculty in diag- 
nosis and the unusual character of the tuberculosis affecting the . 
patient. He used Dr. Ball’s description because it was indicative 
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of the difficulty of diagnosis. In the same description, Dr. Ball 
mentions the fact that tj^ihoid fever could be early excluded and 
that general tuberculosis was considered, although no evidence 
was found except in the enlargement of the cervical lymph glands 
and in the spleen. These glands were hard, tender, freely movable, 
gradually increasing in number and associated with anemia. Later 
in the disease the axillaries and inguihals became involved. The 
possibilities finally were reduced to two: either tuberculosis con- 
fined to the glandular system or Hodgkin’s disease in an acute 
form, the latter being more plausible because of the rarity of so 
restricted a form of tuberculosis. In his note, however, he reports 
cases of acute Hodgkin’s disease descrilied by Gowers and Hilton 
Fagge. He says in conclusion; “Some cases of this kind are 
described bj'- the older authors under the name of acute scrofula. 
Others have been confounded with the morbid condition known 
under the names of Hodgkin’s disease, pseudoleukemia, adenia, 
anemia Ijnnphatica, lymphadenoma and malignant Ijnnphoma. , A 
few cases similar to the one here reported have been described by 
Hilton Fagge and Pye Smith.” 

Sternberg, in a long article, reviews the literature, and describes 
the studies on etiology, including many forms of organisms, that 
had been undertaken up to his day. He rejects these explanations 
of the etiology of the disease and concludes that Hodgkin’s disease 
is a peculiar tj’pe of tuberculosis. Of his 13 cases of pseudoleu- 
kemia, 8 revealed the presence of tuberculosis in one or more 
organs, or the bacillus itself was found within the glands. This 
opinion was destined to have a very powerful influence on the 
later conception of the disease, an influence felt even to the present 
dajL However, a number of his contemporaries, Weishaupt, 
Westphal, Dietrich and Fischer, modified his view somewhat; 
Westphal because the Bacillvs Uibercvlosis was absent in most 
examinations and because inoculation experiments were failures in 
most cases. These authors were of the opinion that tuberculosis 
might be a factor, but that it appeared as a secondary invader. 

Andrewes also refused to accept the Sternberg hypothesis, and 
offered as explanation for the presence of the Bacillus inhercvlosis 
the belief that the Ijnnphatic gland acts as a filter for bacteria. 
Therefore, the finding of tuberculosis bacilli in the gland proves 
only the germ’s presence, not that the gland itself is tuberculous. 

That the patient maj^ have tubercular glands, but not be tuber- 
culous, was shown by Pizzini, who used glands from necropsies of 
people who died from other diseases, and found 42 per cent posi- 
tive for tuberculosis. Of the glands studied, the tracheo-bronchial 
glands gave the highest percentage of positives. Such a finding is 
in agreement with the experience of patliologists at the present 
time, and with the anatomical studies on tuberculosis of Ghon, in 
Germany, and of Opie, in this country.- 
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In 1891 Nortlii’up reached similar conclusions, finding tubercu- 
losis limited to the bronchial lymph glands in 13 of 125 necropsies 
on tuberculous children who died of non-tuberculous diseases, and 
Holt, in 1903, reports having seen similar findings. Loomis, in a 
necropsy study of 30 persons who died from violence or acute dis- 
ease, found 8 whose bronchial glands produced tuberculosis in inoc- 
ulated animals, although in the patients there was. no evidence of 
tuberculosis outside the glands. 

Sailer, however, in 1902, thought the majority of cases were due 
to tuberculosis. He says: “That certain of the cases are due to 
a peculiar form of tuberculosis of the Ij^mphatic apparatus has 
been recognized for a considerable length of time, chiefly as a 
result of the brilliant article of Sternberg; but sueh cases have 
been considered rather as pathological curiosities than as clin- 
ically recognizable. The majority of cases have been diagnosed 
pseudoleukemia, and only the necropsy has revealed the true con- 
dition 

“That the glands in manj^ instances contain tubercle bacilli is 
no longer a matter of question, and that these bacilli are capable 
of infecting susceptible animals has been conclusively proven. 
Moreover, it has been shown that in many cases with the charac- 
teristic histological picture of lymphoma, tuberculosis exists, and 
the tubercle bacilli may be numerous and virulent. It does not 
necessarily follow that they are the cause of pseudoleukemia, 
because, as many authors have suggested, they may exist either 
as a secondary or as an associated infection. That is to say, there 
is no reason why lymph glands, the seat of tuberculosis, might 
not take on the changes and produce the s;^Tnptoms of a pseudo- 
leukemia, or that lymph glands characterized by the morbid latera- 
tions of pseudoleukemia and associated with symptoms of that 
disease might not become infected with tubercle bacilli.” We are 
in complete agreement with this last statement. 

Another explanation for the presence of tuberculosis in the glands 
of patients wnth Hodgkin’s disease w^as offered by Parkes Weber. 
He believed that lymphadenomatous tissue offered a soil favor- 
able to the growth of tuberculosis bacilli, and that they were able 
to establish themselves and flourish in glands affected with Hodg- 
kin’s disease. Thus, children with Hodgkin’s disease ultimately 
develop fatal disseminated miliary tuberculosis. In explaining his 
belief, he quotes Quincke’s view that the development of tubercu- 
losis in Hodgkin’s disease sometimes causes retrogression of the 
lymphadenomatous process, as was observed in patients with 
leukemia who became tuberculous. The finding of tuberculosis 
bacilli therefore does not prove that the original disease may not 
have been Ijunphadenoma. 

Further evidence of the distinctiveness of the two diseases 
. appeared with the reports of Reed, Longcope and Simmons. In 
Reed’s series of 8 cases of Hodgkin’s disease, 1 patient died of 
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miliary tuberculosis. There was no tuberculosis in the other 7 
cases, 5 of which came to operation, and 2 to necropsy. Two 
inoculation experiments also failed to produce tuberculosis. In 
Longcope’s series of 8 cases tuberculosis was not found in any, 
although 4 came to necropsy, and 4 inoculation experiments were 
made. 

In Simmons.’ 9 cases there were 5 negative inoculation experi- 
ments, and in Warnecki’s 9 cases 4 negative inoculations; 1 patient, 
however, had apical tuberculosis. 

On the other hand, Yamasaki found small foci of tuberculosis in 
bronchial glands, lung apices, or intestines in 4 of 6 necropsies. 
Such a report, however, must be considered in the light of the 
work of Ghon, Opie, Pizzini, Northrup and Loomis, 

In 1914 Wuttke concluded that Hodgkin’s disease is an infection 
due to a modified strain of tuberculosis bacilli, whose exact relation 
to the usual form has not yet been established. To support this 
contention, he quoted Mallor3'’’s definition given in a personal com- 
munication: “It is a name applied to a clinical condition. Some 
of the cases turn out to be tuberculosis; a few are cancer or other 
malignant tumors. The majority turn out to be lymphoblastoma.” 
Wuttke also obtains support from O. Meyer and K. Meyer, who 
obtained the Much granule, repeatedly reproduced it in guinea pigs, 
and in their third case found tuberculosis; also from Heinz, who, 
using the antiformin method, found human tuberculosis; and from 
Ldffelmann, who in 7 cases of Hodgkin’s disease observed positive 
tuberculosis in 6 and the Much granule in 1. Errors may have 
crept in because of technical difficulties. It is possible that the 
peculiar cultural and staining reactions of such organisms may be 
explained as suggested by Gaarde, who said: “The diphtheroid 
bacillus obtained in the culture of Hodgkin’s glands, when grown 
in egg-yolk media which contains fat, sometimes has a tendency to 
become acid-fast when stained with carbol fuchsin. Unlike tubercle 
bacilli, they are ratlier easily destained, yet are much more resistant 
to destaining with acid alcohol than the common bacteria,” 

As late as 1921 Loygue states that the etiology is uncertain, but 
in the absence of any proof of any specific cause for Hodgkin’s 
disease, a tuberculous origin would seem to be. the most likely. 

Sjunmers considers that both the tuberculous and the diphtheroid 
organism theory have failed of confirmation, and defines his con- 
ception of the nature of the disease as follows: “Hodgkin’s disease 
is neither infectious nor neoplastic, but a systemic disease expressing 
a predilection for ljunphoid tissue, giving rise to multiple foci of 
growth at approximately the same time in response to the same 
provocative agent.” 

Clinical Similarity of the Adenopathy in Tuberculosis and in 
Hodgkin’s Disease. When a patient with adenopathy appears for 
diagnosis the examiiier must consider the possibility of Hodgkin’s 
disease, lymphosarcoma, lymphatic leukemia, sjqjhilitic adenopathy. 
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true malignancies (either carcinoma or sarcoma) and tuberculosis, 
in making a differential diagnosis. Many times the clinical exam- 
ination is insufficient, and a biopsy must be made before a diag- 
nosis can be obtained. One of the most clinically characteristic 
cases of Hodgkin’s disease that has come .to my attention proved 
on blood examination and biopsy to be Ijunphatic leukemia. Yet 
the distribution of the adenopath}^ the progress of the disease and 
the presence of pruritus were characteristically those of Hodgkin’s 
disease. Of 191 patients, either seen personally or whose records 
have been available to me for study, tuberculosis of the glands had 
to be taken into account in a considerable number. This was 
especially true in a case of Hodgkin’s disease which gave evidence 
of marked tenderness on palpation of the glands. I believe that 
difficulty in differentiating tuberculosis and Hodgkin’s disease is 
a common experience of examiners. Longcope says: “Of all types 
of glandular enlargement, the one most often mistaken for Hodgkin’s 
disease is tuberculosis. Sometimes indeed, from a clinical exam- 
ination alone, it is impossible to tell the affections apart.” 

In my series a differential diagnosis from Ijonphosarcoma has 
proved the most difficult. Often the pathologist’s report must 
be obtained before a decision can be reached. It has been my 
experience that such a report on one examination of tissue may be 
reversed at a later time when another gland is examined, and 
MacCarty is of the opinion tliat the Ijnnphosarcoma and Hodgkin’s 
disease may be but different manifestations of the same condition. 
Certainly this seems true from a consideration of the progress of 
the disease. 

The similarity to tuberculosis applies to three types of that dis- 
ease: (1) An acute, comparatively rare form in which the glands 
swell rapidly, appear on both sides of the neck (beginning in the 
nodes beneath the jaw and in the anterior triangle) are painful, 
tender to touch and associated with fever. These glands are 
regular, oval, firm but elastic, remain discrete, and on section 
reveal shiity raised points which are in fact tj^ical miliary tubercles 
(Longcope). (2) The disease as described by Delafield and Fagge 
may exactly simulate Hodgkin’s. In this tj^je the tumors may be 
large and hard, appear in all gland-bearing areas, often remain dis- 
crete and without evidence of periadenitis, and yet on removal are 
fotmd to be entirely caseous. (3) Patten and Bissel have reported 
a peculiar adenopathy occurring in negroes, which resembles in 
course and clinical features various t3T)es of glandular involvement, 
but more especially the leukemias, and which eventually proves to 
be tubercular. Nearly all the Ijmiph glands are involved, but there 
is little or late involvement of the internal organs. The glands are 
clastic, smooth, ovoid or globular, unattached, painless, and are 
not tender, nor does suppuration occur. They are lobulated, as 
}u Hodgkin’s disease, and are associated with slow or rapid cachexia, 
continuous or irregular fever and increasing anemia. 

voi.. 1G7, xo. 1. — FEimttAnv, 1924 7 
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There is usually no confusion regarding the typical tuberculous 
adenopathy with its caseation, suppuration and sinus formation, 
but 1 case of Hodgkin’s disease was observed in my service that 
appeared as a large phlegmon of the neck associated with suppura- 
tion and multiple sinuses, in which the diagnosis of Hodgkin’s 
disease was made by biopsy on the gland. 

Pathology. Adami, in his discussion of tumors originating from 
tissue-producing Ijmiphocytes, divided them into seven classes: 
(1) Chronic hyperplasia, of which some of the best examples are 
seen in connection with two forms of tuberculosis: (a) Specific 
granulomatous changes with caseation; (&) diffuse enlargement 
without caseation, but revealing fibrosis, increase of endothelial 
elements, and decrease of Ijonphatic elements (the paratuberculous 
l 3 ’'mphadenitis which is an overgrowth response to the stirnulus of 
tissue). (2) Hodgkin’s disease, in which an unknown irritant pro- 
duces the hyperplasia; the marked feature is the reticular and con- 
nective-tissue overgrowth similar to what is noticed in the tuber- 
culosis group. (3) A tj^pe of gland resembling Hodgkin’s disease 
microscopically, but on intensive staining, showing the Bacilhis 
iiiherculosis, the granulomatous hj^ierplastic lymphadenitis of 
Ewing. (4) Leukemia, an overgrowth of otherwise normal Ij^mph- 
adenoid tissue, and a passage into the blood of large numbers of 
lymphocytes. (5) T 3 ^pical Ijmiphoma. (6) Lymphosarcoma. (7) 
Lymphosarcomatosis. Such a conception permits of borderline 
types that may be difficult of classification, either from the clinical 
or the pathological viewpoint. 

When the pathological picture was made definite by Heed, 
Longcope and Simmons, their description of the first stage was 
remarkablj’' similar to that of an inflammatory state. Thej^ 
described the hj^ierplasia of the Ijunphoid cells with active pro- 
liferation in the germinal centers, the increase in vascularity., the 
proliferation of reticular endothelium, the dilatation of the tymph 
sinuses which are crowded with Ijnnphocytes, both small and large, 
polj'^morphonuclear leukocytes, eosinophiles and endothelial cells, 
a description not unlike that of early inflammation. A node due 
to an earlj'^ first stage of Hodgkin’s disease is very difficult to differ- 
entiate from the hj^perplastic Ij'-mph node of toxemia, or the inflam- 
matorj'' reaction, or from Ijonphatic leukemia. In the late stage 
of Hodgkin’s disease, confusion is possible because of the presence 
of fibrosis, accumulation of tymphocytes and Reed giant cells, that 
maj- simulate the Langhans cell of tuberculosis. 

Clinical Observations at the Mayo Clinic. In October, 1921, Dojde 
and I became interested especiallj’^ in the mediastinal involvement 
of Hodgkin’s disease, and inquired into the history'- of such patients 
in order to determine how often tuberculosis was an etiological 
factor, or an associated disease. Of more than 26 cases, in which 
mediastinal involvement was observed, only 2 knew of tubercu- 
losis in the famil}''; 1 of these reported that a cousin had had tuber- 
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culosis of the cervical glands, and another believed that a maternal 
aunt had died of pulmonary tuberculosis. Roentgen-raj^ examina- 
tion revealed evidence of tuberculosis in only 1 patient, and this 
finding could not be confirmed by clinical or microscopical examina- 
tion. Moreover, at necropsy no evidence of tuberculosis was 
found in 3 instances. 

In only 1 other case which I have observed was tuberculosis 
clinically evident during the course of the disease. This case was 
not included among the 26 because there was no clinical evidence 
of mediastinal involvement. 

A summary of 191 cases of Hodgkin’s disease was recently made, 
and in only 8 was there evidence of tuberculosis. This evidence 
was seen in roentgenograms of the chest. However, in a review 
of 191 unselected routine cases comprising many different diseases, 
the roentgenograms of the chest revealed evidence of 17 cases of 
tuberculosis in either healed or open form. This would seem to 
indicate that tuberculous involvement of the mediastinum is not 
as common a complication in Hodgkin’s disease, as in other diseases, 
but in making such a comparison one must keep in mind the infre- 
quency of pulmonary tuberculosis in cases of glandular involvement 
with that disease. . 

Conclusion. There are many similarities between tuberculous 
adenopathy 'and that of Hodgkin’s disease, which are often very 
confusing to the clinician, and occasionally to the pathologist, but 
I believe that infection with tuberculosis bacilli does not produce 
Hodgkin’s disease, although the two diseases may be associated. 
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MANAGEMENT OF THE DIABETIC PATIENT, WITH ESPECIAL 
EEFERENCE TO THE ADMINISTRATION OF INSULIN. 

By Willard C. Stoner, M.D., 

CLEVEIAND, OHIO. 

The advances made in the problem of diabetes in the last ten 
years have given us a rational and satisfactory treatment of the 
disease. Previous to the work of Allen, in which he emphasized 
the importance of undernutrition in managing these cases, there was 
no satisfactory standardized treatment. The management con- 
sisted largely of the use and obviously abuse of drug therapy which 
was instituted without rh;jTne or reason. And while it is true that 
considerable attention was given to dietary management no satis- 
factory dietary regimen was uniformly practised even in our large 
clinics, and notwithstanding criticism that undernutrition treatment 
of disease is not treatment, the work of Allen must stand as the 
important background of our dietary management. 

Tlie work done on depancreatized animals by Minkowski and 
von Mering was confirmed by Allen and thus the absolute patholog- 
ical change as being limited the pancreas was definitely established. 

The work of Banting and his co-workers have given us a specific 
serum, insulin, which is a most valuable adjlmct in the treatment of 
these cases, however, the observations to date do not indicate that 
the administration of insulin can in any way replace dietary manage- 
ment. Tliere are certain fundamental facts in the management of 
the disease that are not generally known. It has been my obser- 
vation that it is not common knowledge that alkalis are contra- 
indicated in the routine management unless it be in coma, and then 
of rather limited value; that there is not a single drug that has 
value in treatment except as indicated for coexisting conditions 
that arise, such as failing myocardium in coma where digitalis may 
be indicated. 

Blood-sugar estimations have become a routine in most hospital 
clinics and the necessity for these estimations in the management 
of these cases should be understood. It is important to do blood- 
sugar estimation to determine blood-sugar level and kidney thresh- 
old. It is important to do blood-sugar estimations to differentiate 
renal diabetes and glycosurias from diabetes mellitus. And while 
the writer does routine blood-sugar estimations at intervals on all 
diabetics whether insulin is administered or not, I do not believe 
it is a necessity for the satisfactory management of these cases. 
Blood-sugar level is an everchanging factor and as Newburg has 
pointed out that unless one has repeated observations in the twenty- 
four hour period, determinations do not represent the true level. 
Observation has shown that blood-sugar level in normal individuals 
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is at variance, and while we consider 100 mg. to 125 mg. per 100 cc 
of blood taken in the morning after no food for ten or twelve hours 
as being the normal blood sugar, we should not split hairs on slight 
variations; neither should we expect to maintain the moderately 
severe diabetic under the most careful dietary management with a 
blood-sugar level around 100 mg. These patients must be managed 
so that their strength and nutrition will not be impaired to the 
extent of incapacitating them for work. 

Diabetes is a disease that effects individuals in all walks of life 
and the prevalence of the disease among the wage-earner makes 
the economic aspect an important one. It is a chronic disease and 
we cannot hope to obtain a cure in most cases even with insulin; 
therefore our management must take into consideration this factor. 
We cannot hope to hospitalize these cases unless severe and incapable 
of doing work for long periods of time. Fortunately it is not neces- 
sary to hospitalize to any great extent except the severe cases and 
the cases with complications, as coma. There is a certain disap- 
pointment that comes to the patient who has been hospitalized in 
the initial management. He verj'' often feels that he has had a cure 
by reason of his stay in a hospital and this has been especially true 
since the administration of insulin. Unfortunately the idea has 
been conveyed to the lajnnen, I think largely tlirough the lay press 
that insulin represents a cure and this brings disappointment. 

IHost diabetics can be safely and satisfactorily managed in an 
ambulatory clinic; the}’’ can be safely rendered mine sugar-free; 
they can be instructed in satisfactor}' dietary management; they can 
be furnished insulin and have it administered in the home, once or 
twice daily, without any risk; they can be instructed to test their 
own mine daily for sugar and whenever sugar appears to have a half- 
day of semi-starvation. It is important to have them appreciate 
the need of frequent checks to know that they are satisfactorily 
carrj'ing on. The management should be so simplified that the 
patient can carr}^ on without consuming too much of his time trying 
to live within his carbohydrate tolerance. If he must weigh every 
morsel of food and do other needless things, sooner or later he will 
cease to cooperate, lose interest in his condition and undo all the 
good that has been done. It has been my experience that most 
cases of diabetes will cooperate if given the right kind of help. 

I know of no disease where individualization in management is 
so important as in diabetes and in no chronic disease are we so well 
rewarded for our efforts in management. I do not think it necessary 
or practical in most cases to hope to maintain a blood-sugar level 
much below an average of 200 mg. per 100 ce of blood, providing the 
mine is maintained sugar-free and without acid bodies. 

We have managed 43 cases of diabetes, including 3 cases of coma 
with recovery, in St. Luke’s hospital and my private clinic, since 
November, 1922, to which varjdng quantities of insulin have been 
administered. We have not found it necessarj^ or practical tohos- 
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pitalize all these cases on instituting management and I am convinced 
that one can safely manage a large per cent of diabetics as ambu- 
latory cases from the start. If one has a satisfactory dietary regimen 
to place in the hands of the patient and gives the necessary instruc- 
tion to have him know the simple facts about his disease, he will 
cooperate just as well and you will save him time as well as money. 

Much caution was emphasized about the dangers of the adminis- 
tration of insulin earlier which fortunately has been minimized with 
experience and now the family doctor as well as the patient safely 
administers it. In this series of cases we have seen no untoward 
symptoms arise following the administration except transitory 
sweating, vertigo, slight vasomotor disturbances, hunger and weak- 
ness. These symptoms have not been constant in individual cases 
and were not in relation to hypoglycemia, hlost marked symptoms 
occurred in hyperglycemia eases where the blood-sugar level was 
over 200 mg. per 100 cc of blood. The s;^Tnptoms occur about one 
hour after administration and no doubt represent the effect of 
abruptly burning up sugar. The following dietary mangement, in 
a general way, has been a routine with individual modifications. 

Before instituting insulin treatment the patient was maintained 
on a liter of whole milk daily given at two- or three-hour intervals 
until urine is sugar-free. Water is taken very freely. The ordinary 
case is urine sugar-free in twenty-four hours and the more severe in 
forty-eight or seventy-two hours. This has furnished a very satis- 
factory dietary to determine blood-sugar level. Wlien urine is 
sugar-free, insulin administration is begun in ten-unit doses daily 
or twice daily, subcutaneouslj’’, preferably in loose tissues at angle 
of arm in order to avoid welt and encourage delay of absorption. 

A dietary is pursued, with certain modifications, such as is being 
used by the hlassachusetts General Hospital. The carbohydrate, 
protein, and fat quantity is determined on the basis of weight, 
severity, activity of the patient, and insulin administration. The 
following table brings out detailed facts. 

The age of this series of 43 cases varies from ten years to seventy- 
three years with an average age of fifty years. 

The duration of the disease as evidenced by recognition on the 
part of a physician or history of s;>Tnptoms varies from one month 
to twenty-five years, with an average of five and a half years, 

JVeig/ii: 17 patients remained constant in weight; 17 patients 
gained in weight; 9 patients lost in weight. 

Onset: 12 cases were characterized by abrupt onset; 31 cases 
were characterized by insidious onset. 

SetevUy: 2 cases were mild; 22 cases were moderately severe; 
19 cases were severe; 3 cases of this series of 43 cases were in coma, 
however all recovered. 

Previous management: 5 cases had not been managed previously; 
4 cases were managed satisfactorily; 22 cases were managed unsat- 
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isfactorily; 12 cases showed a fair response to previous manage- 
ment. 

Blood-sugar levels before management: 


Case. 

150-200 mg. sugar per 100 cc blood 1 

200-250 mg. sugar per 100 cc blood 7 

250-300 mg. sugar per 100 cc blood 4 

300-350 mg. sugar per 100 cc blood 11 

350-400 mg. sugar per 100 cc blood 6 

400-450 mg. sugar per 100 cc blood 8 

450-500 mg. sugar per 100 cc blood . . ' 3 

600-650 mg. sugar per 100 cc blood 2 

750-800 mg. sugar per 100 cc blood 1 


Blood-sugar levels after management: 

Case. 


50-100 mg. sugar per 100 cc blood 7 

100-150 mg. sugar per 100 cc blood 15 

150-200 mg. sugar per 100 cc blood 12 

200-250 mg. sugar per 100 cc blood 3 

250-300 mg. sugar per 100 cc blood 3 

300-350 mg. sugar per 100 cc blood 1 

350-400 mg. sugar per 100 cc blood 1 


Acid bodies in urine before management: 16 cases showed acid 
bodies in the urine before management; 27 cases were free of acid 
bodies. 

Acid bodies in 2 irine after management: 3 cases showed acid bodies 
in the urine after management; 40 cases were free of acid bodies. 

Urine sugar before management: 41 cases showed an average 
sugar of 4.2 per cent; 2 cases were sugar-free. 

U rine sugar after management: 14 cases were sugar-free contin- 
uously; 5 cases had an average sugar from 0,1 per cent (min,) to 
3.5 per cent (max.) ; 24 cases had an average sugar from 0.0 per cent 
(min.) to 2.2 per cent (max.). 

hisulin administration: The quantity of insulin administered to 
an individual case varied from ten to sixty units. The smallest 
total quanitity given an individual case was 72 units, and the largest 
total quantity was 1945 units. A number of cases are supplied 
with 2 cc syringes and insulin with instructions to administer once 
or twice daily at home. The dosage varies from 1 cc to 2 cc or 
10 to 20 units given preferably at breakfast and dinner-time. All 
cases are checked on blood sugars from time to' time. 

Caloric intake: The daily caloric intake has varied from 756 
calories to 2479.2 calories. 

Response to treatment: With one exception all the cases have 
responded to treatment in a verj’’ satisfactory way. The one case of 
coma responded after being in coma for a period of four days. The 
response of a profound coma case to insulin administration is the 
most spectacular demonstration in clinical medicine. The value of 
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insulin in diabetic coma is superior to most specific sera that we have 
for any given disease. 

Case n, a moderately severe case did not respond well to the 
administration of insulin. At first be improved materially, then 
be lost in weight, bis tolerance lessened, bis general appearance was 
not so good, be complained of tire and finally dropped away from 
tbe clinic, however be bad no other untoward signs. 

Case IX, a severe case and who was unsatisfactorily managed in 
two clinics previously responded to management very satisfactorily. 
She gained in weight, returned to work but later developed an active 
pulmonary tuberculosis. It is interesting to note that her weight 
has been maintained by the administration of 60 units of insulin 
daily which has allowed a high caloric intake. However her pul- 
monary condition is unaffected by management. 

Case XV was an alcoholic and failed to cooperate on diet, however, 
his general condition was much improved with insulin adminis- 
tration. 

Case XX, a girl, aged ten years, who was a severe case and devel- 
oped coma was cleared up in twenty-four hours during which time 
100 units of insulin were given, afterward developed scarlatina and 
made a good recovery. 

Case XXV, a girl, aged thirteen years, with severe diabetes, abrupt 
onset, improved materially so that she is urine sugar-free on a pr'ac- 
tically unrestricted diet. 

Case XXVI was managed over a period of years, improved under 
former dietary management and was restored to work part of the 
time. His improvement under insulin was remarkable and he has 
returned to full-time work with weight-gain in spite of a relatively 
high blood-sugar level. 

Conclusions. 1. With our conception of dietary management and 
the use of insulin, diabetes is no longer a bugbear in practice. 

2. Vdiile insulin does not give promise of a cure, it improves the 
mental and physical state of all patients suffering from Sie disease 
in a manner tliat justifies its administration routinely. 

3. With a proper conception of dietary management and the 
proper administration of insulin we can save most cases of diabetic 
coma and safeguard cases where surgical procedures are necessary. 

4. Diabetes being a chronic disease not curable, hospitalization 
should be reduced to a minimum and emphasis placed on the patient 
becoming his own doctor. 
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PERFORATION OF THE ESOPHAGUS DUE TO INSTRUMEN- 
TATION (WITH A REPORT OF THREE CASES) 4' 

By Julius Friedenwald, M.D., 

PROFESSOR OF GASTRO-ENTEROLOGY, GNIVERSITY OF MARYLAND, 

AND 

Theodore H. Morrison, M.D., 

ASSOCIATE IN GASTRO-ENTEROLOGT, TINn'ERSITT OF MARYLAND, 

BALTIMORE. 

(From the Gastro-entcrological Clinic of the Department of Medicine of the 
University of Marjdand.) 

Numerous cases of perforation of the esophagus, due to the 
application of the stomach tube, dilator, bougie and esophagoscope 
in investigating and treating esophageal or gastric lesions, are 
recorded in the literature. However, the dangers involved in this 
character of investigation with certain forms of apparatus, espe- 
ciallj’- in some affections of the esophagus, do not appear to have 
been sufficiently emphasized. It is on this account that the fol- 
lowing three cases appear of sufficient interest to warrant publica- 
tion. 

Case 1.— Cancer of the Esophagus with F erf oration into the Left 
Pleural Cavity and Death from Pyopneumothorax. IMrs, J. H., 
married, aged thirty-one years, presented the following history: 
Her family and personal history were negative. She had always 
enjoyed good health until three months previous to admission, 
when difficulty in deglutition was first noted. At first this was 
only observed with solid food, and finally, after two months, there 
was absolute inability to swallow solids, while even liquids were 
now passed into the stomach with difficulty. Recently the act of 
deglutition was accompanied with great pain; frequent regurgita- 
tion of mucus occurred, but never of blood. There were constant 
eructations and obstinate constipation. On examination the 
patient was found to be well nourished; the glands are nowhere 
enlarged; the mucous membranes are red; the heart, lungs and 
abdomen are normal. The blood examination shoivs 5,000,000 
red corpuscles and 10,000 white cells, with the urine normal. In 
introducing the soft tube, a resistance was felt, through which the 
tube could not be passed. "VSTien measured this Avas found to be 
36 cm. from the teeth. Attempts were made to introduce various 
sizes of soft-rubber tubes which, however, could not be passed 
through the stricture. The hard tubes were then introduced. 
The large-sized bougies could not be passed into the stomach, 

' Read at the annual meeting of the American Gastro-enterological Association, 
AprU 30, 1923. 
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but those of small size were passed without difficulty. The obstruc- 
tion was constantly located at from 36 to 38 cm. from the teeth. 
The second deglutition murmur was delayed often to forty seconds, 
and at times it was entirely absent. 

The patient was frequently seen, and constantly complained of 
pain in swallowing and of great difficulty at times of getting even 
the smallest quantity of milk into the stomach. It became difficult 
finally even to pass the small-sized bougies. 

Inasmuch as the patient was now able to swallow only extremely 
small amounts of liquid nourishment, gastrostomy was decided on. 
At the time of operation even a small-sized bougie could not be 
passed while the patient was under anesthesia. A gastrostomy 
was performed and a small olive sound passed from below upward, 
when an obstruction was noted about 10 cm. above the cardiac 
orifice of the stomach. The bougie was passed through the stric- 
tured area; a string was attached to it and withdrawn, and larger 
sounds were then drawn through from below, attached to the cord, 
until the largest passed with ease. In passing the first or second 
sound something was felt to give away. The stomach was sutured 
to the abdominal wall and closed. 

The patient did well for four days. Her temperature had 
remained between 99° and 100 °F. and her pulse 100 to 108, and she 
was able to retain small amounts of egg albumen, milk and broth. 
On the fifth day she complained of intense pain in her left chest. 
There was a marked dyspnea and the temperature rose to 103 °F., 
and the pulse to 140. A pyopneumothorax was discovered in the 
left chest and a quart of brownish pus aspirated. 

On the following morning a rib at the angle of the scapula was 
resected, when a large quantity of foul-smelling pus was evacuated. 
The patient did not rally from the operation; her temperature rose 
to 104° F. and her pulse to 160; she died on the following morning. ' 

At autopsy a perforation was noted in the cancerous mass in 
the esophagus. This mass was ulcerated, the largest diameter being 
1.5 cm. in length. The circumference of the ulcer was very hard 
and indurated; the base soft and dipping deeply into the mucosa; 
along the inferior surface of the ulcer the opening was found, indi- 
cating the point of perforation. In placing the esophagus in its 
normal position an almost complete obstruction was presented at 
the point of stricture. Microscopically, the mass was found to be 
an adenocarcinoma. 

The case is interesting as showing one of the rather rare results 
of rupture produced by instrumentation in a carcinomatous growth 
of the esophagus. 

Case 11.— Carcinoma of the Esophagus with Perforation into the 
Right Lung and the Production of Pneumonia and Abscess; Spon- 
taneous Cure of the Limg Abscess with Fatal Termination from the 
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Cancer. J. S., female, aged sixty-nine years, consulted us on 
September 1, 1920, complaining of difficulty in swallowing. The 
family history is unimportant. The past history is also negative, 
the patient never having been ill before the onset of the present 
affection, excepting for the suggestion of some apparent gall- 
bladder attacks several years previously. She has always enjojmd 
a good digestion, the bowels moving regularly once daily, and the 
appetite has alwaj^s been normal. The patient dates the onset 
of her present illness to six years back, when she had several attacks 
of abdominal discomfort with pressure around the heart and 
dyspnea. These required hypodermies of morphine for relief. 
She continued on fairly well for several years, except for the appear- 
ance at infrequent intervals of similar attacks, which were milder 
in character and readily relieved by the administration of soda 
and hot water. Three months before the patient consulted us she 
began to experience, on the swallowing-of solid food, a sensation of 
weight and pressure in her chest. The dysphagia was soon followed 
by regurgitation and gradually solids were excluded from the 
dietary; but soon liquids, too, began to create the same difficulty. 
These symptoms grew progressively worse; anorexia appeared, very 
little food was ingested and marked loss of weight ensued. 

The physical examination made at this time revealed practically 
normal findings. The abdomen appeared normal; no enlargements 
or tender areas were noted. On attempting to pass a stomach 
tube, however, a definite resistance was encountered at about 7 
inches from the incisor teeth, and on extracting the tube some blood 
was observed on the tip end. A roentgenographical examination 
revealed the following findings: A definite obstruction of esopha- 
gus at the level of the fourth rib; no irregularity at the cardiac 
end; heart and lungs negative; stomach on level of crest, being 
pulled definitely to the right upper quadrant; peristalsis hyper- 
active; irregularity in the pyloric region; no eighteen-hour retention; 
duodenal cap outline indefinite; cecal retention; hepatic fiexure 4.5 
cm. above the crest; colon position good. 

The blood examination, including the Wassermann test, was 
negative. A blood-sugar tolerance test revealed a high sustained 
curve which is commonly noted in malignant affections of the 
gastro-intestinal tract. In this particular case this finding is of 
negligible diagnostic value, since sugar was repeatedly observed in 
the urine of this patient later in the course of her illness, indicating 
that she may have been a potential diabetic with a diminished 
carbohydrate tolerance even at the time when the test was made. 

In view of the history and findings a diagnosis of carcinoma of 
the esophagus near the cardia was made; the patient was referred 
for radium therapy, in anticipation of which the growth was 
inspected by direet esophagoscopy. Subsequently, several radimn 
applications were made with apparent clinical improvement. 
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Following the last examination with the esophagoscope, the patient 
complained of severe pain in the lower substernal region with 
marked dyspnea and cough. The next evening she had a tem- 
perature of 101° F., with cough and pain in the right chest. On 
the third day, on account of the discomfort, cough and general 
distress, the patient was sent to the Hebrew Hospital (October 2, 
1920). 

The following report of the physical examination was made at 
the hospital the next morning: Temperature, 101° F.; pulse, 102; 
respiration, 28; blood-pressure, 118/54. 

General appearance: The patient is an elderly white woman, 
fairly well nourished, lying in bed propped up on a back-rest, and 
at short intervals is seized with paroxysms of coughing, which last 
several minutes, causing dyspnea and cyanosis. The pulse is 
synchronous, of fair volume and tone, somewhat irregular, an 
extrasystole being interposed at about every sixth beat. The heart 
is somewhat enlarged, the apex-beat being palpable in the fifth 
interspace, 8 cm. from the midsternal line. The right cardiac 
dulness is 5 cm. to the right and 10 cm. to the left of the midsternal 
line in the fourth interspace. The heart sounds are clear, but 
there is some arrhythmia, an extrasystole being present about every 
sixth beat. There is a slight suggestion of a systolic murmur at 
the apex, which is not transmitted to the axilla. The lungs do 
not show any lagging on deep inspiration, the expansion being 
apparently equal on both sides. There is some impairment of the 
percussion note over the right chest to the third rib, with definite 
dulness to the base in the back. The breath sounds are short 
and jerky, with prolonged expiration over the entire right chest,, 
but most marked from the third rib down. Exaggerated vesicu- 
lar breathing was heard over the left apex. Numerous moist 
crepitant rales were noted over the right chest, which persisted 
after coughing, and some scattered moist sounds were detected 
over the left base. Later on whispered pectoriloquy and cavernous 
breathing were observed in the right base posteriorly. 

Laboratory findings; The urine repeatedly showed sugar and 
traces of albumin, the specific gravity ranging between 1.025 to 
1.034. The blood picture was as follows on October 3, 1920: 
White blood cells per 1 cm., 13,700; red blood cells per 1 cm., 
3,936,000; hemoglobin (Sahli), 66 per cent; color index, 0.84. 
Difterential count: Small lymphocytes, 17.5; large lymphocytes, 
3; large mononuclears, 2; transitionals, 5.5; pol^unorphonuclear 
neutrophiles, 72; eosinophiles, 0; basophiles, 0. Blood sugar on 
fasting stomach, 0.25; blood urea N, 16 mg. Stool: Offensive 
j^ellowish fluid; stool containing no occult' blood, eggs or parasites. 
Sputum after a few days became purulent, foul smelling, containing 
no tubercle bacilli nor elastic tissue, but numerous Gram-positive 
diplococci. Roentgen-ray studies (October 4, 1920): Roentgen- 
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ray examination revealed a large area of consolidation at the right 
base, with cavity formation. 

October 11, 1920: On swallowing an opaque meal, an obstruction 
at a point opposite the sixth thoracic vertebree was noted fluo- 
roscopically where the lumen of the esophagus became definitely 
narrowed and irregular. The obstruction was not complete, 
however, as the meal eventually trickled into the stomach. The 
diagnosis arrived at Avas cancer of the esophagus, associated ivith 
consolidation of the base of the right lung and cavitation. This 
examination was repeated several times, AA'hen occasionally bis- 
muth was noted trickling into the right lung from the esophagus 
at the point of stricture. 

The course of this case in the hospital was interesting: There 
was a gradual elevation of the temperature, reaching 103 °F. on the 
third evening. This peak was maintained for three evenings with 
a drop of a degree or more in the early morning. There was a 
gradual decline for two weeks, though the septic character con- 
tinued along. During the early part of this period the patient 
was affected with severe paroxj^sms of coughing, which ivere usu- 
ally followed by the expectoration of large quantities of yellowish, 
purulent, foul-smelling material. Deglutition became more and 
more difficult, being accompanied by paroxysms of coughing. The 
lungs gradually cleared up, the abscess cavity entirely disappeared 
and the expectoration practically ceased. On account of the 
increasing weakness and dysphagia gastrostomy was advised. 
The operation was performed under local anesthesia on November 
15, 1920. The patient’s general condition improved somewhat, 
and on November 27, 1920, she left the hospital. Several weeks 
later, when seen, she appeared still in a good condition. The 
limgs were entirely clear; she Avas SAvalloAving small amounts of 
liquids, although most of her nourishment Avas administered 
through the gastrostomy opening. Soon afterAvard her condition 
changed for the Avorse, and about six weeks after leaAung the hos- 
pital she died. An autopsy was not permitted. 

Case JH.— Carcinoma of the Esoi^hagiis with Perforation into the 
Right Loioer Bronchus and Bronchopneumonia folloiued by Death. 
Mr. R. M., married, aged forty-nine years, consulted us on August 
12, 1922, complaining of dysphagia. He had always enjoyed 
good health and had neA'^er required any medical attention. His 
family history is unimportant. His digestion had alAA^ays been 
normal. The difficulty in SAvalloAving gradually increased, and in 
about a month after the onset the patient was forced to limit him- 
self to milk, raAV eggs and water. There was a sensation of weight 
and pressure in the chest folloAving deglutition. After a thorough 
examination, which included a roentgen-ray and esophagoscopical 
investigation, a diagnosis of carcinoma of the esophagus near the 
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cardia was made and the patient referred to the Kelly Sanitarium 
for radium therapy. The Wassermann reaction was negative. 
TVo radiations were given with some improvement after the first 
treatment, but none following the second. An attempt was made 
to increase the lumen of the esophagus and to relieve the patient 
by means of an electrically heated bougie, according to the method 
advocated by Dean. Immediately after this procedure the patient 
complained of pain and a sensation of heat in his chest. Three 
days later he noted that the taking of food or water caused violent 
paroxysms of coughing. He was sent to the Union Memorial 
Hospital for observation and treatment on January 28, 1923. 
The physical examination at this time revealed a well-developed, 
undernourished individual, somewhat dyspneic and restless. The 
thorax showed an increased antero-posterior diameter and a costal 
angle somewhat greater than 90 degrees. The vocal fremitus was 
normally transmitted throughout both lungs. The percussion note 
was slightly hyperresonant and the breath sounds broncho-vesicular. 
The expiration was prolonged and there was an expiratory wheeze, 
especially marked over the right base. There were no rales. The 
heart was normal; the sounds distant but clear. Since the patient 
refused any further palliative measures, a consultation was held to 
determine the advisability of radical surgery. Before deciding this 
question the following fiuoroscopical report was obtained: Watery 
mixture of barium passes freely down the esophagus to the level 
of the third interspace in front, Avhere it meets an obstruction 
which is apparently complete. Then the barium apparently dis- 
seminates throughout the walls of the esophagus. This was 
Avatched seA’^eral times and constantly it AA^as observed that a little 
barium passed into the right lower bronchi. After due considera- 
tion it AA^as decided that an operation would be utterly futile. 
The patient was no longer able to take any nourishment by mouth, 
and nutrient enemata AA^ere administered at regular intervals. He 
AA^as sent home, where he was kept as comfortable as possible by 
hj-podqrmic administrations of morphine. The cough AA^as very 
harassing and the sputum had a fetid odor. Toward the end signs 
of bronchopneumonia appeared, AA'ith temperature and bloody 
sputum, and on February 13, 1923, the patient died. 

Discussion. According to Ballin and Saltzstein, perforation of 
the esophagus has been reported as due to the folloAAung lesions; 

A. Congenital malformations. 

B. Neoplasms. 

C. Aneurysms. 

D. Trauma. 

1. Esophageal instrumentation. 

2. Surgical AA-ounds. 

3. Stab and gunshot wounds. 

4. Foreign bodies. 
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E. Spontaneous rupture. 

F. Inflammation. 

1. Acute esophagitis. 

2. Diverticulee. 

3. Simple or peptic ulcer. 

4. Luetic ulcer. 

5. Tuberculosis. 

We desire in this report to limit ourselves to a brief discussion 
of those cases which are directly the result of instrumentation. 
T\flien one considers the. anatomy of the esophagus, the thin and 
delicate walls, the normal constrictions occurring at the entrance 
of the gullet, the point of crossing of the aorta, the crossing of the 
left bronchus and the cardia and its course, which is not that of a 
straight tube but following the direction of the cervical and dorsal 
segments of the spinal cord, it is not surprising that man}'^ cases 
of perforation have been noted. This is more readily conceivable 
when we xealize that esophageal instrumentation is usually prac- 
tised on patients who have swallowed some foreign substance or 
in whom diseased esophageal walls exist, on account of which 
sjmiptoms referable to the gullet have occurred. This accident 
occurs more readilj^ where the esophagus is the seat of some con- 
genital anomaly or in the presence of an unsuspected aneurysm or 
diverticulum. Again, on account of the frequent stomach and 
duodenal instrumentation necessary, when investigating and treat- 
ing patients presenting gastro-intestinal symptoms, the esophagus 
is rendered liable to injury and possibly to perforation. This 
complication is more likely to follow the use of hard instruments, 
such as the various bougies and the esophagoscope, rather than 
soft tubes. 

In order to diminish the occurrence of this serious injury, certain 
contraindications to instrumentation must be borne in mind. Of 
these the most important are: (1) Water hunger and cachexia, 
on account of which it is best to postpone the examination until 
the vitality of the patient has been partly restored by means of 
nutrient enemata or through gastrostomy feedings; (2) severe 
prostration due to any cause, such as high temperature, cardiac 
decompensation, advanced tuberculosis, shock, etc.; (3) acute 
inflammatory conditions following the ingestion of caustic poisons; 
(4) recent hemorrhages. 

Numerous cases of perforation have occurred following the 
careless and injudicious application of instruments. In quite a 
few instances rupture of the esophagus has been occasioned by 
means of dilatation for stricture in the hands of specialists, indica- 
ting that even with the best technic accidents may occur. A care- 
ful history, together with a thorough physical and roentgen-ray 
survey, should precede every instrumental examination. In the 
presence of esophageal diverticulse, or where multiple strictures 
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exist in the same patient, a string should first be swallowed and 
used as a guide before bougies are passed. Esophagoscopy in such 
cases should be practised with particular care, and the progress of 
the esophagoscope should be directed slowty with gentle pressure 
while keeping the lumen of the gullet under the direct ^dsion of the 
operator. 

According to Ballin and Saltzstein, perforation may occur into 
the neck, great vessels, respiratory tube or into the thorax. As a 
consequence fistulse may develop. If this occurs in the cervical 
region an esophago-cutaneous fistula results; if perforation takes 
place in the respiratory tract there will ensue either an esophago- 
tracheal, esophago-bronchial or esophago-pulmonary fistula. Wlien 
it occurs directly into the pleural cavity a pyopneumothorax 
develops. Should the break be through the thoracic wall there 
will be formed a transpleural esophageal fistula, i. e., a communica- 
tion between the esophagus and skin by way of the pleural cavity. 
When perforation occurs into an aneurysm or a bloodvessel hemor- 
rhage and death will follow immediatelj^ In a recent publication 
H. M. Scoville reports a case of a white boy, aged nine years, who 
was fed through a nasal tube on account of unconsciousness and 
spasticity of his jaw muscles due to encephalitis. The tube was 
left in situ and nourishment administered regularly for about a 
week, when the patient suddenly developed a hemorrhage and 
died. At autopsy a perforation of the esophagus into an anoma- 
lous right subclavian artery was demonstrated, which was due to 
the traumatic erosion of the bloodvessel by the tube. Mediastini- 
tis, pneumonia, bronchiectasis, abscess formation, peritonitis and 
rupture, followed by death, are some of the other complications 
which at times follow perforation of the esophagus. 

The symptoms of perforation of the esophagus depend largely 
on the location of the rupture. In all instances when this condi- 
tion occurs following the use of instruments, there is a sudden, 
severe pain referable to the region of the esophagus. If this takes 
place into an aneurysm hemorrhage occurs, together with the 
accompanying signs of shock, and usually a quick, fatal termina- 
tion is included in the sequence of events. Sudden perforation into 
the respiratory tract is usually fatal. In those instances where the 
patient survives the immediate effects of the accident pneumonia, 
pulmonary abscesses, bronchiectasis and fistulre may develop. 
Coughing and choking spells when the patient attempts to eat 
indicate esophago-bronchial communication. At times food parti- 
cles may be expelled in the drainage from the transpleural fistulse. 
When an ulcer located in the lower end of the esophagus is perfo- 
rated by an instrument the signs are similar to those of a perforatecl 
gastric iilcer, that is, abdominal rigidity, respiratory distress and 
indications of peritonitis. 

The diagnosis of instrumental esophageal perforation is usually 
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easily made. In our first case the operator, by his tactile sense, 
could feel that something had given away as he manipulated the 
bougie. In the second case the sudden pain in the esophageal 
region, followed by the development'^ of a traumatic pneumonia 
and the expectoration of pus, rendered the diagnosis comparatively 
simple. In some instances a roentgenogram may show the barium 
mixture escaping from the esophagus into the thorax, which was 
observed in our second and third cases. Vomiting of, pus and the 
rapid development of a pjmpneumothorax are suggestive signs of 
perforation of the esophagus. As has already been noted, coughing 
and choking spells following the ingestion of food indicate respira- 
tory involvement. In manj’- cases food particles have appeared in 
the fistulous opening in the skin. 

The prognosis in these conditions is usually very grave. When 
perforation occurs into an aneurysm or the respiratory tract the 
accident is usually fatal. In some instances of respiratory-tract 
involvement the patient may survive if the resulting complication 
is arrested. A pyopneumothorax may be treated by thoracotomy, 
and drainage and a cure effected provided the esophagus is not the 
seat of malignant disease. B allin and Saltzstein report a case of 
spontaneous cure in a patient with pyopneumothorax, following a 
lobar pneumonia in which perforation occurred into the esophagus, 
with the formation of an esophageal fistula. Thoracotomy was 
performed, and subsequently ingested food particles were demon- 
strated in the pus discharge. The drainage tube was kept in 
place for a period of a year, and during the difficult first few weeks 
the patient was fed through a duodenal tube left in situ; then the 
fistula became sufficiently narrowed to allow most of the food to 
pass into the stomach. Finally, it closed entirely and perfect 
recovery resulted. Although this is not an instance of esophageal 
perforation of the tjqie that we are having under discussion, it is 
quite conceivable that a similar pathological process might occur 
as a consequence of instrumentation. 

Conclusions. We wish again to call attention to the fact that 
instrumental esophageal perforation is not an uncommon accident. 
In order to diminish the frequency of this serious complication, a 
careful physical history and roentgen-ray survey should precede 
the instrumental investigation. In the presence of diverticulie or 
multiple strictures a string should be utilized as a guide in passing 
esophageal instruments. Finally, in utilizmg the esophagoscope^ in 
such cases, the progress of the instrument should be directed with 
gentle pressure and the lumen of the esophagus kept under the 
direct vision of the operator. 
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A DISCUSSION OF THE ETIOLOGY OP ASTHMA IN ITS RELA- 
TIONSHIP TO THE VARIOUS SYSTEMS COMPOSING THE 
PULMONARY NEUROCELLULAR MECHANISM WITH THE 
PHYSIOLOGICAL BASIS FOR THE EMPLOYMENT OF CAL- 
CIUM IN ITS TREATMENT. 


By F. M, Pottengee, M.D., 

MONROVIA, CALIF. 


Introduction. Asthma has long been looked upon as a disease 
without an anatomical basis, due largely to the fact that it was 
considered to be a neurosis, and, as such, to have no pathological- 
anatomical changes. Recently, however, the subject has been 
studied anew, and after a most painstaking investigation it has 
been shown that asthma has apparently, as an essential pathology, 
a thickening of the entire bronchial wall, which at times almost 
obliterates the lumen of the tubes.^ The thickened musculature 
and enlarged mucous glands most probably afford an instance in 
which anatomical changes result from an overstimulation of a 
physiological process, for in asthma the vagus nerve, which stimu- 
lates both the musculature and the secretory glands of the bronchi, 
is in a state of hyperirritability; consequently these tissues are 
subject to prolonged vagus action. 

Studies of asthma have led investigators to approach the subject 
from many different angles. Early opinion considered it a pure 
neurosis. Some have attributed it to errors in diet without regard 
to any definite opinion as to the nature of such errors. This idea 
is much older than our present knowledge of food sensitization. 
Others have attributed it to reflex causes, the reflex arising in the 
nose, sinuses, gastro-intestinal canal, urogenital system, or, in 
fact, in any organ or tissue of the body whose afferent nerves are 
able to mediate with the pulmonary branches of the vagus. Brown^ 
considers it due to an inability on the part of the patient to expire 
in the normal easy manner, caused by “respirator^^-tract catarrh,’’ 
and calls his theory the “non-passive expiration theory.” The 
most recent suggestion, and the one which is claiming most atten- 
tion today, is that of anaphylaxis. Those interested in this par- 
ticular phase of the subject have found substances almost without 
number, to which asthmatics may become sensitized, such as pollen, 
horse dandruff, feathers, hair, bacteria and foods. Babeock,^ 
Walker,'* ^ Rackemann® ’’ and Cooke® are among the early and 
ardent students of this phase of the subject. The idea of sensi- 
tization is a great advance in our etiological conception, but it 
must not be interpreted too narrowly. With present knowledge 
it surely cannot be considered as the only factor active in the 
production of paroxysms. Some VT-iters are too prone to hold to 
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one cause and exclude all others. Asthma is not so simple as 
that. It must be approached from a very broad viewpoint. The 
underlying reacting capacity of the individual’s bronchial neuro- 
muscular mechanism must be taken into consideration as well as 
the exciting cause. 

Cooke and VanderVeer® analyzed inheritance as a factor in 
sensitization in 504 patients in whom the family history was com- 
plete, and found that sensitization was present in one or both 
parents in 244 instances, making 48.4 per cent. In 76 normal 
persons sensitization was present in only 14.5 per cent. Compari- 
son of these figures shows a very strong hereditary tendency to 
sensitization. Wolff-Eisner^® suggested that hay-fever, which is a 
close ally to asthma, is due to the pollen protein acting upon a 
hjqiersensitive individual. Blackfan^^ states that the condition of 
hjTiersensitiveness may be present at birth and that those with 
this type of heredity are prone to asthma, eczema, urticaria and 
hay-fever. Scheppegrelfi® states that of 1000 cases of hay-fever 
-analyzed 43 per cent also suffered from asthma, and comments 
further that the actual percentage is probably much higher because 
many minor paroxysms are not diagnosed. Piness^® states that 
27 per cent of his patients gave a history of positive heredity. 
Godall,^^ in analyzing 3502 consecutive cases of serum sickness, 
found a great number who responded quickly with all the symp- 
toms of profound anaphylactic shock— just as though they had 
been sensitized by previous injections, although they had not been 
given horse serum before. A considerable number of these .were 
asthmatics. He considers that they were born anaphylactic. In 
this connection, Wells^® saj^s that fatal anaphylaxis is practically 
limited to asthmatics. When all the facts are carefully weighed 
the argument seems stronglj’' supported that there is something 
in the make-up of the asthmatic patient which makes him sus- 
ceptible to the action of proteins, reflex stimulation, climatic 
change and physical and chemical irritants. 

No study of asthma can be considered complete unless it takes 
into account those factors which are accountable for the parox- 
ysms, as well as the exciting agents. The following subjects 
require careful consideration: 

1. The susceptibility of the patient to react to causative agents: 
(a) HjqDerirritability of the bronchial division of the vagus nerve, 
usually a general vagotonia as well; (6) relative increase in potas- 
sium as compared with calcium ions in the cells of the bronchi; 
(c) changes in those incretions which disturb the balance in either 
the nerve mechanism or the ion content of the cell and probably 
the colloidal phases of the cell itself, particularly the thjToid, the 
pituitary and parathyroids. 

2. Substances to which the patient becomes sensitized— pollen, 
animal emanations, foods, etc. 
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3. Inflammation and other irritations which cause reflexes to 
express themselves in the pulmonary branches of the vagus, such 
as those arising in the nose, sinuses, gastro-intestinal tract, genital 
system and even the lung itself. 

4. Such stimulating factors as are associated with climatic 
change— physical and chemical irritants. 

The Relationship of Asthma to the Visceral Nerves. I became 
convinced several years ago that we could probably make head- 
way in our understanding of visceral diseases by classifying the 
various syndromes, which present during their course, according 
to the manner in which thej^ affect the two components of the 
vegetative nervous system.^® The symptoms accompanying these 
diseases may be arranged into sympathetic and parasympathetic 
syndromes, according to whether the irritability of the one or the 
other system is in the ascendency, thus: The lack of appetite, 
deflcient secretion in the gastro-intestinal tract and relaxed mus- 
culature, resulting in constipation during acute toxic states, con- 
stitutes a sjmipathetic syndrome; the rapid heart and altered blood- 
pressure, another; hyperchlorhydria, with increased muscle tonus 
in the gastro-intestinal canal, colicky pains and spastic constipa- 
tion, a parasjmipathetic syndrome; the nasal irritation, with 
increased nasal and lacrimal secretion in hay-fever, another; like- 
wise the spasm of the bronchial musculature and the increased 
secretion which is evident during paroxysms of asthma. The 
rapidity of heart action’ and increased respiratory effort during 
asthma result from the deficient oxidation, and may be looked 
upon as incidental symptoms and not as an integral part of the 
asthmatic syndrome. The same is true of emphysema. In pre- 
vious discussions of asthma I called attention to the relationship 
which the symptoms bear to the vegetative nerves,^^ but did 
not appreciate the part which the cells themselves take in the 
reaction. I endeavored, however, to emphasize the fact that a 
broad point of view is necessary to its understanding, as is evident 
from the following quotation. 

“Asthma is a disturbance in function. It is an increase in 
tonus of that portion of the parasjonpathetics which supplies the 
bronchial musculature and mucous membrane. Its causes may 
be as diverse as the irritants which may be applied to the nerve 
centers which give origin to the pulmonarj^ fibers, or to the periph- 
eral nerves that are in reflex relationship with them.” 

In the bronchi the vagus of the parasjnnpathetic system and 
the sjonpathetics are antagonistic in action. Stimulation of the 
vagus causes contraction (spasm) of the bronchial musculature 
and an increase in bronchial secretion, while stimulation of the 
sjmipathetics relaxes the bronchial musculature and decreases the 
bronchial secretion. 

This antagonistic relationship of these two components of the 
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vegetative system is definite, as may be inferred from the fact that 
the commonly successful method of relieving the paroxysms of 
asthma consists either in using remedies which will inhibit the 
action of the vagus or those which will cause a relative increase in 
the antagonistic sjunpathetic action. Atropine is a drug with the 
former action, but it cannot be given in full inliibiting doses with- 
out causing great discomfort to the patient, so it is of liniited 
value. Adrenin has been the most successful individual remedy 
heretofore used against the paroxj^sm. Adrenin effects this result 
by producing the same action upon the bronchial musculature as 
though the sjunpathetic nerves were stimulated, and so tends to 
restore the normal sympathetic-paras 3 '^mpathetic balance. Its use- 
fulness is greatlj'’ limited bj’- the fact that its action is transitory". 
It will relax the spasm and give relief within a few minutes after 
it is injected, but its effect usually" lasts only" a few hours when it 
must be .repeated. The effect of sy"mpathetic action in relieving 
asthmatic paroxy"sms has been noted by the writer in the acute 
toxemias accompany"ing tonsillitis, influenza, pneumonia, ty"phoid 
and an exacerbation in tuberculosis. In each instance asthmatic 
paroxy"sms were in abeyance during the toxic stage of the inter- 
current affection. The effect in these instances was due to the 
toxins stimulating the sy"mpathetic mechanism sufficiently" to 
inhibit the vagus and relax the spasm. This action may" affect 
both the nerves and the ions in the peripheral tissue cells. 

Relationship of Ion Content of Cells to Vegetative Nerves. In 
studying the cause of sy"mptoms I have been gradually" led to see 
that action in the neuromuscular apparatus depends to a great 
extent upon the condition of the body" cells. The condition of the 
cell determines to a very remarkable extent its own action, and 
likewise the manner in which it will react to nerve and chemical 
stimuli. Under differing circumstances the cell may" differ phy"si- 
cally", that is, in the phy"sical character of the colloids which compose 
it, or in its content in electrolytes, and each change alters its reac- 
tivity.^® Among other electroly'tes the body" cells contain calcium, 
potassium and sodium in certain relative proportions. A varia- 
tion in the relative amount of these various ions held by the cell 
alters its function in the same mamier as though its nerve equi- 
librium were disturbed; in fact, the ion content is an essential 
part of the neuromuscular mechanism. 

One fact which emphasizes the intimate relationship between 
nerve and ion content of the cell is that these electroly"tes can be 
dimded into sy"mpathetic and parasy"mpathetic groups in a manner 
similar to adrenin, ergotoxin, nicotine, atropine, pilocarpine and 
acetocholin. Sy"dney" Ilinger,^® in 1881-1882-1883, made 
observations bearing upon this subject long before sympathetic 
and parasy"mpathetic action was imderstood. Ringer, in perfect- 
ing the solution which bears his name, demonstrated the antago- 
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nism between the calcium and potassium ions in the cell, and pointed 
the way, which has been all too tardily followed, for understanding 
the nature of cellular action. Sodium chloride solution had proved 
satisfactory for the histological examination of fresh tissues and 
for the dilution of blood, but it failed to furnish a satisfactory 
medium for the study of muscular action when the organ (heart) 
was removed from the body circulation. Ringer found that con- 
traction of the heart of the frog could not be carried on after 
removal from the body for any length of time when a saline solu- 
tion, isotonic with the blood, was used for perfusion. In experi- 
menting with different substances he added calcium and found that 
the heart, after it had ceased beating in saline solution, could be 
made to contract again, but that diastole was prolonged and 
imperfect. By the addition of potassium to the solution already, 
containing calcium, he strengthened the diastole and the heart- 
beat forcibly in both systole and diastole. He then added sodium 
bicarbonate and noted that the completeness of the contraction 
still improved. He considered that the value of the sodium was 
due to its rendering the solution alkaline like the blood. Recent 
experiments as well as clinical application, however, show that 
aside from its effect as an alkalinizer, sodium produces an action 
similar to potassium— at least dn the intestines. 

Now that we better understand vegetative neurology, we can 
readily see that calcium in Ringer’s experiments acts in harmony 
with sympathetic stimulation, and potassium— and to a less extent 
sodium— in harmony with parasympathetic (vagus) stimulation. 
Later Howell-^ found that the inhibitor^'' action of the vagus upon 
the heart was absent Avithout the presence of potassium in the 
Ringer’s solution, and Hov^ell and Duke^^ found an increase in 
the potassium content of Ringer-Locke’s solution which had passed 
repeatedly through the heart of a mammal under Amgus stimulation, 
from which experiments Howell called attention (1906) to the 
fact that vagus action was in some way connected Avith the setting- 
free of potassium ions. 

Supplementary to the Avork of Howell, Zondek’s'“ recent experi- 
ments are of great interest. He found that in stimulating the 
vagus supplying an experimental heart, and, carrying the perfusate 
through a second heart, he could produce the same effect in the 
second heart as though its own Amgus AA^re stimulated. On the 
other hand, stimulating the sympathetic nerves and carrying the 
perfusate through a second heart produced the same effect in the 
second heart, as though its oAAm sympathetics Avere stimulated. 
Such experiments as those of HoavcII and Zondek, as Avell as those 
of Auany others, indicate definitely that stimulation of sympathetics 
and parasympathetics produces different effects upon the cells of 
an organ, and that they cause these cells to giA-e out into the blood 
stream certain definite substances AA’hich differ according to which 
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system of nerves is stimulated. Clinical experience also bears 
this out in other tissues. 

With our newer conception of physiology, biochemistry and bio- 
physics, we must assume that nerve stimulation results in changing 
the cell so as to cause it to take from or give out certain substances 
into the blood stream. It is quite probable that this effect is partly 
caused by producing changes in the colloids of the cells. There 
is no doubt that action in body cells is associated with changes in 
permeability of the cell membrane and the binding more firmly or 
giving off of various ions. 

Among other workers who have reported important studies bear- 
ing on this interesting phase of medicine may be mentioned Kraus 
and Zondek,^® Abderhalden,^^ Kolm and Piek,^® Andrus and Carter,^^ 
Dalj'' and Clark,®“ Hammett,®^ Loewi®^ and Sollmann.®® The work 
of these observers has established beyond doubt the interdepen- 
dence of the sympathetic nerves and calcium ions in the cell on the 
one hand, and the parasympathetic nerves and potassium ions on 
the other. This is a very important contribution to the under- 
standing of the action of the neurocellular mechanism and offers, 
important suggestions for a better understanding of the manner in 
which diseases produce their effects upon the organism, and further 
provides certain definite principles which may be made the basis 
of rational therapeutic endeavor. 

Altered Nerve and Cell Reactivity of the Individual Included in 
Etiology of Asthma. It would really seem that asthmatics belong 
to a particular group of individuals who possess a vegetative nervous 
system in which parasympathetic activity prevails. In order for 
such nerve status to exist there must be certain conditions in the 
body cells themselves. Increased parasympathetic action (vagus 
in asthma) presupposes a relative increase in potassium as compared 
with calcium ions in the cells, either an actual decrease in the cal- 
cium or an actual increase in the potassium. It is quite probable 
that this *state of relatively increased parasjonpathetic-potassium 
activity in the cells may be partly inherited and partly acquired. 

It is of interest in the discussion to understand where the reac- 
tion takes place in asthma. There is a close relationship in the 
reaction in asthma to that of anaphylaxis. In fact, in those cases 
due to protein, sensitization seems identical. The weight of evi- 
dence seems to favor the view that the principal seat of activity 
in anaphylaxis is in the cells themselves.^® Besredka®® was early 
inclined to think that the seat of the reaction was in the central 
nervous system, but later accepted the theory that it is in the body 
cells themselves. Zinsser®® sums up this phase of the subject in 
the following manner: 

“Limiting ourselves for the present to the phenomena of ana- 
phylaxis in which non-cellular antigens are employed, we rnay 
safely say that the evidence furnished by the incubation time 
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necessary in passive anaphylaxis by the transfusion experiments of 
Pearce and Eisenbrey” and of Coca/® and most conclusively by 
the work on isolated tissue of Schultz/® of Dale^® and of Weil/^ 
shows conclusively that the hypersusceptible state is largely deter- 
mined by a changed reaction capacity to the specific antigen on 
the part of the fixed tissue cells — an “allergic’’ which is probably 
due to the presence of specific antibodies in the substance of the 
cell protoplasm, and incidentally accounts for such effects as the 
skin reactions.” 

Hypersensitive cells during the reactive stage show change in 
their colloidal phases, which can be removed by desensitization. 
That this change in colloidal arrangement of the cells is responsible 
for a shifting of the ion equilibrium may be conjectured.' That it 
is evidenced by a lessened sympathetic action, which is associated 
with a relative deficit in calcium ions, an increased permeability 
of the cell membrane and an associated hjqDeractivity on the part of 
the parasjmipathetic nerves is definite. 

Many asthmatics suffer from other manifestations of protein 
hypersensitization, such as hay-fever, urticaria and eczema, and 
show other manifestations of hjq)eractivity on the part of the 
parasympathetic system (vagotonia), such as increased oculo- 
cardiac reflex, bradycardia, hj^ierchlorhydria and spastic constipa- 
tion; furthermore, since many of them give a history of similar 
conditions in parents and grandparents and other members of the 
family, it is of great importance to ascertain if there is not some 
defect in their neurocellular mechanism— either a decrease in 
sympathetic irritability or a decrease in the calcium ions in the 
cell on the one hand, or a hjqierirritability on the part of the para- 
sympathetics or an increase in the potassium ions in the cell on 
the other hand— which antedates and is responsible for their becom- 
ing asthmatic. It is easy to understand how such individuals 
could manifest this imbalance, now in one tissue and now in another, 
causing hay-fever, asthma, bradycardia, hjqiermotility and hyper- 
secretion in the gastro-intestinal canal, or manifestations in the 
skin, such as urticaria and eczema, according to the tissue involved. 
It is also easy to understand how those individuals who manifest 
this hyperirritability on the part of the neurocellular mechanism 
of the bronchi would respond with an asthma whenever this system 
was stimulated unduly, either reflexly or by such a condition as 
protein sensitization, or by changes in weather and climate or 
mechanical and chemical irritants. In the causation of this under- 
lying condition, we must bear in mind that there are certain glands 
of internal secretion which bear an important relationship to calcium 
metabolism and the activity of the sjmipathetic and parasym- 
pathetic systems. Their possible part in furnishing a basis for 
the underlying relative hjTpersensitiveness of the paras;^Tnpathetic- 
potassium mechanism must be carefully investigated. 
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Asthma can readily be classified on the basis of these studies as 
a condition in which the bronchial neurocellular mechanism reacts 
profoundly to stimuli which do not affect normal individuals, accord- 
ing to Eppinger and Hess,^- a local vagotonia. But vagotonia, 
which has heretofore been considered to be a condition of hj^per- 
sensitiveness of the parasympathetic nerves, of which the vagus is 
the largest and most vddely distributed, must be given a broader 
definition. It becomes a condition not of the nerves alone, but 
of the cells acted upon as well ; a condition in which the ion content 
of the cell is disturbed and the permeability of the cell membrane 
increased and in which the most evident change, according to 
existent knowledge, consists in a relative overbalancing of the 
potassium-calcium equilibrium in favor of potassium, so that a 
reaction on the part of the cells, at least when stimulated by the 
parasympathetic nerves, results in action which is beyond the 
bounds of physiological reaction. With present knowledge we can 
fix the reaction, which is recognized as the paroxysm in asthma, 
definitely upon the neurocellular mechanism which is associated 
with the vagus of the paras 3 unpathetic nervous system. We must 
recognize, however, that the reaction probably may be precipitated 
in two ways: (1) By direct action upon the cells; (2) by stimulation 
of the bronchial fibers of the vagus nerve. 

Administration of Calcium Ions for the Relief of Asthmatic Par- 
oxysms. In applying this Imowledge of the action of the neuro- 
muscular mechanism to asthma, the possibility of relaxing the 
bronchial spasm and relieving the bronchial secretion by changing 
the electrolytic content- of the cells seemed feasible. Inasmuch as 
an increase in the relative amount of calcium in the cell causes the 
same physiological action as stimulation of the sympathetic nerves, 
I decided that there was important therapeutic possibilities in 
introducing sufficient calcium to restore the normal neurocellular 
equilibrium of the bronchial tissues. Not having at hand any 
definite way of determining how much would be required, it was 
decided to begin the treatment with small amounts (5 cc of a 5 
per cent solution intravenously, increasing to 10 cc if necessary) 
and to repeat every few days, watching the effect carefully. The 
patients under trial were kept in bed continuously. 

The calcium chloride used was in sterile ampoules containing 
5 cc of a 5 per cent solution. The contents of each ampoule is 
equivalent to 0.25 gm. of the salt. It has been found best to" 
inject the solution slowly, taking from four to five minutes for 
the 10 cc, in order to avoid mild untoward effects. At the above 
rate of injection a slight facial flush is noted and the patient is 
conscious of a feeling of warmth more pronounced in the face 
and in or over the abdomen. The blood-pressure rises from 5 to 
10 points following an injection, but usually returns to normal, 
within thirty minutes. The pulse-rate in asthmatics may drop 10 
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to 20 points per minute and persist at the lower rate for a short 
period. 

When injected more rapidly the patient complains of a feeling of 
intense heat in the skin and breaks out in a profuse perspiration. 
There is a feeling of constriction in the throat and a feeling of 
nausea, persisting for upward of thirty minutes. There is also a 
burning sensation in the rectum. Dilatation of the pupil is ques- 
tionable. One patient developed an aphonia, lasting for a few 
minutes. 

Calcium has long been recommended by the mouth in the treat- 
ment of asthma, but apparently without any particular under- 
standing of how it acts or what doses are necessary to produce an 
effect. Nor has it, as far as I am able to find, received any particu- 
lar support. In looking through successive numbers of a popular 
year-book from 1903 to 1922 I find no reference to it; neither did I 
in several works on practice of medicine. It is recommended, 
however, in circulars sent out by commercial houses who specialize 
in putting up drugs for intravenous medication. I also find it 
recommended by Meyer and Gottlieb^® in their work on pharma- 
cology, but for oral administration. A recent report of its intra- 
venous administration in the treatment of asthma comes from 
Kayser,'*^ in which he extols its use in this and many other affec- 
tions. His discussion of its action, however, fails to show its rela- 
tionship to the nervous system and the ions in the peripheral cells. 

Since we now know calcium to be an integral part of the cell 
and to be necessar}^ to sympathetic nerve action, we have a basis 
for its use, founded on rational biological principles. By increasing 
sympathetic action in the neuromuscular mechanism of the bron- 
chi, vagus action is depressed or inliibited, and if the action is 
sufficiently strong the asthmatic paroxj^sm is relieved. How long 
its action will last will have to be determined by further experience. 

In asthma the action of calcium upon the cell results in the 
same physiological process as stimulation of the sympathetic nerves 
or the administration of adrenin. Adrenin heretofore has been 
the most successful remedy in the relief of paroxj^sms, but its 
disadvantage is that its action is of such short duration. From 
our present experience it is hoped that the action of calcium will 
be of much longer duration and that it may prove efficient in 
supplementing the action of adrenin and relieving the paroxj'sms 
for a longer time. 

This same biological explanation serves to show how calcimn 
exerts its beneficial effects in tuberculosis of the intestine, hay- 
fever, ‘acute rhinitis, serum disease and other conditions which 
are accompanied by syndromes of parasympathetic hjq)erirritabil- 
ity. In tuberculous enteritis it increases sympathetic action which 
antagonizes the vagus and so relaxes the muscular tension and 
relieves the pain caused by it. By its relaxing effect on the mus- 
culature of the gut it may also improve diarrhea when present. 
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Recently, in a case of anaphylaxis caused by the injection of horse 
serum, we relieved the anaphylactic phenomena by an intravenous 
injection of 5 cc of a 5 per cent solution. We also have been able 
to improve the distressing sj^mptoms of hay-fever by it. These 
various uses of it substantiate its general sjmipathicotonic nature. 

The question of dosage is one which Avill require considerable 
attention. No doubt it is an individual matter, depending upon 
the degree of disparity between the sympathetic and the vagus 
tonus in the neuromuscular mechanism of the bronchi in each case. 

Case Reports. Case I.— Mrs. J. L. S., married, housewife, aged 
sixty-five years, entered the Pottenger Sanatorium, November 28, 
1922. 

Personal History. The patient suffered an attack of “grippe” 
thirteen years ago. There were no complications, but the patient 
was a long time recovering. For the last six years the patient 
has suffered from “colds” which were worse during the winter 
season. At first these colds were not accompanied by expectora- 
tion, but since the spring of 1921 a constant bronchial trouble 
with expectoration has been present, and the patient has been 
conscious of sounds in her chest that she describes as “moaning 
doleful sounds.” The sputum at this time was “white” in color 
but not frothy, and contained numerous strings of inky-black 
particles. In November, 1921, she had a severe cold which aggra- 
vated all symptoms, but there were no distinct wheezes or whistles. 
The patient made a poor recovery from this attack and was “up 
and down” most of the winter. Sputum now changed to a dark 
gray. In April, 1922, the patient suffered the first real paroxysm 
of asthma, which lasted several hours. Following this the patient 
was very weak and remained in bed for some time. There was a 
continued wheezing character to the respiration, and this was 
worse at night. Added to the continuous bronchial disturbance, 
a distinct asthmatic paroxysm occurred about every two to three, 
weeks. Up to this time the patient lived in Seattle. She came 
to Los Angeles on October 27, 1922. The asthma grew worse and 
the patient says continued all the time, until entering the sanator- 
ium. Medication prior to entering the sanatorium consisted of 
steam inhalations and cough mixtures. 

No historj'' of any pulmonary trouble in the family. 

Physical Findings. The patient lay in bed in a semi-recumbent 
position. She was cyanotic. Respiration was labored and pulse 
was rapid. She appeared weak and in distress. 

Chest Findings. The respiratory note was almost obliterated by 
the asthmatic squeaks which were heard throughout both lungs. 
Numerous mucous rales were also present and a high-grade emphy- 
sema involved both lungs. The heart outline was enlarged and 
the sounds weak. 
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Except for the changes incident to age no abnormalities of the 
other systems were noted. 

Laboratory Findings.' Sputum: December 1: 10 cc in one day; 
3 tubercle bacilli in ten minutes. December 14: 20 cc in one day; 
1 bacillus in ten minutes. 

Urine: Negative. 

Blood: Hemoglobin, 92 per cent; white blood cells, 6100. 

Roentgen-ray Findings. Some scarring throughout both lungs 
with dense hilus shadows that contain calcified nodes; no definite 
evidence of active pulmonary tuberculosis. 

Medication. Adrenin, 1 to 1000, was given in 10-minim doses 
as needed to relieve the paroxysm. One dose per day was usually 
sufficient; occasionally two doses were given. The last dose of 
adrenin was administered sixteen days after entry. A total of 
twenty doses of 10 minims each were given. Calcium chloride (5 
per cent in 5-cc doses) was given intravenously, starting November 
29, and repeated every two to three days until three doses were 
given; then once a week for two weeks. The last dose of calcium 
chloride was given on December 20, twenty-three days after entry, 
making a total of five doses. There was a slight return of the 
wheezing on February 15, 1923, and one more dose of calcium 
chloride Avas given intravenously with complete relief. No return 
one month later. 

Other therapeutic measures used were rest in bed, stiychnine 
sulphate, several times daily for the first month, cough mixtures, 
as needed, and tuberculin in graduated doses. During this time 
only one hjqiodermic of morphine Avas resorted to. 

Present Condition. March 12, 1923: The patient has been free 
from symptoms, except on February 15, since December 13, 1922. 
She feels much better. Her appetite and general appearance are 
much improved; respiration is free and easy; pulse-rate has fallen 
from 20 to 30 beats. She coughs up A'^ery little now, except a small 
quantity in the morning. 

Case II.— Mrs. A. W. H., aged forty-seA^en years, entered the 
sanatorium, January 29, 1923. 

Personal History. In December, 1920, she moA^ed from Idaho 
to Vancoiwer, B. C., at AA’hich time she caught a severe cold. The 
cough persisted and lasted for a period of tAvo months. The con- 
dition at this time was diagnosed as asthma. Later she moA^ed 
to Spokane, and the asthma still continued and paroxysms groAA' 
AA^orse. The attacks averaged about four or five in the tAvent3’'-four 
hours. Adrenin was giA’-en for the attacks and many other medi- 
cines, including an asthma poAAxler, were also administered. From 
December 20 until the middle of the summer of 1921 she was 
hardly free from asthma at any time. After two months’ relief 
in August, 1921, paroxysms began again. From NoA^ember, 1921, 
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to the end of January, 1922, the patient was treated by a diet low 
in protein and an autogenous vaccine, with apparent benefit. In 
the spring of 1922 she also began the use of adrenin, taking from 
2 to 5 minims at a dose, which she continued as needed until 
February 11, 1923. After entering the sanatorium she received 
doses from 3 to 8 minims each night until Februarj'- 11, after which 
no more was necessary. She also used antispasmodics by inhalation. 

Since the asthma began, with the exception of the short period 
in the summer of 1921, she has not been free until now. On enter- 
ing the sanatorium the patient was in a very high state of nervous 
excitement. Her physical condition Avas very much reduced. The 
lungs were filled with whistling and squeaking rales. Marked 
emphysema was present. The patient was extremely dyspneic, 
and walked with difficulty. 

Laboratory Examinations. Sputum: Twenty-four-hour quan- 
tity, 65 cc; albumin, negative; bacilli, negative. 

Urine: Negattye. 

Blood: Hemoglobin, 85 per cent; white blood cells, 6500. 

After the examination was completed patient received the first 
dose of calcium, 5 cc of a 5 per cent solution, on February 3, 1923. 
The second dose of 5 cc was given three days after, on February 
6. After this dose the patient felt considerable relief. The third 
dose was given on February 1-0, and was combined with 5 cc of a 
50 per cent glucose solution. The patient noticed immediate relief 
following this third dose, and by the second day following her 
expectoration had been reduced to one-half its former amount. 
The fourth dose of 5 per cent solution was given four days later, 
February 14, after which expectoration still continued to decrease. 

After the second dose the asthma was reduced to one attack a 
day. Since February 11 the patient has been entirely free from 
asthma. The patient says that she is noiv feeling the best and 
freest from asthma that she has been since it began two years ago, 
but that she Ityes in fear lest it return. 

Case III.— Mr. B. H., single, salesman, aged tAventy years, 
entered the sanatorium, December 14, 1922. 

Personal History. Asthma began in May, 1917, while the 
patient was at home in NeAA"^ York. The trouble AA^as seA^ere from 
the beginning and AAmuld last for months at a time. For days he 
Avould haAm constant wheezing and AA^as forced to remain in bed. 
He was given amyl nitrite and stramonium cigarettes, but no 
adrenin at first. The paroxj^sms alternated AAdth periods of com- 
parath^e freedom for several weeks. The attacks usually pre- 
ceded and lasted during inclement AA^eather. The patient was at 
a tuberculosis sanatorium at Loomis, Ncav York, for about one 
year, and AAFile there was given rest treatment and, during the 
latter part of his stay, adrenin, hjqiodermatically. Of this he 
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received from eighteen to twentj’’ doses of 3 to 5 minims per dajL 
In September, 1919, he- went to Albuquerque and contracted 
typhoid fever in October, but recovered by January, 1920. During 
this illness he was free from asthma. All skin tests for protein 
sensitization were negative. He was given sodium cacodylate, about 
5 hypodermics of adrenin per day, and dietary management. He 
felt much better during his stay in Albuquerque than in New York. 

This patient went to Colorado Springs in hlarch, 1920. The 
treatment was practically the same, but the asthma was more 
severe. Here he was given sodium cacodylate, iodides and a vac- 
cine prepared from sputum cultures. The skin tests repeated here 
were negative. 

Mr. H. came to Southern California in March, 1921. The 
iodides, sodium cacodjdate and adrenin were continued. Pituitary 
extract by mouth was also given, but with no appreciable effect. 
In spite of his condition the patient went to work in August, 1922, 
as a salesman, demonstrating electrical appliances. He was taught 
how to use adrenin himself, and carried a supply with him and 
administered on the average about five doses daily. After four 
months he was forced to quite work on account of the severity 
of the paroxysms, which were now almost constant, except when 
relieved by adrenin. Adrenin Avas the only medication that gave 
him relief and he resorted to its hypodermic use from fifteen to 
twenty-five times a day, taking a total of 5 to 7 cc of a 1 to 1000. 
solution daily. All this time the sputum Avas persistently iiegatNe 
for tubercle bacilli. 

Physical Findings. Aside from signs of healed tuberculosis and 
findings directly connected Avith asthma, such as an emphysematous 
chest, squeaking and Avhistling rales, no abnormalities were noted 
on auscultation. 

Laboratory Findings. Sputum; Quantity, 100 cc a day; negative 
for tubercle bacilli. 

Urine : NegatNe. 

Blood: Hemoglobin, 90 per cent; white blood cells, 12,500. 

Roentgcii-ray Findings. Scarring in both upper lobes with thick- 
ening of the bronchial branches throughout. Slight haziness in 
right apex on the leA^el of the first interspace, indicative of an old 
tuberculous lesion. 

Medication. On entry the patient Avas taking a hypodermic of 
adrenin every hour or two during the entire day. IntraA’-enous 
medication of calcium chloride AA-as resorted to. At first only 
5 cc AA-ere giA^en and repeated cA-ery other day. After the first ten 
days the interval Avas lengthened to four and five days Avith 10 cc 
doses and finally to one dose a AA-eek. He has receiA^ed a total of 
fourteen doses in the first two months’ treatment and is free from 
paroxysms. Tuberculin in graduated doses Avas also giA'en. The 
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other medication resorted to was atropine, supplemented by mor- 
phine for a few days shortly after entry. The adrenin treatment 
was continued, but in decreasing number of doses, until February 
21. Prior to this time he had periods of twenty-four to thirty-six 
hours, when no adrenin was necessarjc During his staj'- at the 
sanatorium he developed an acute respiratory infection with a rise 
in temperature to 100° and 102° F., lasting for several days. Dur- 
ing this time he was entirely free from asthma both in signs and 
symptoms. 

Discussion. The three cases here detailed are not enough to bring 
out the many difficulties that will have to be overcome in order to 
establish the definite part that calcium plays in the relief of the 
paroxysms of asthma. They are sufficient, however, to show that 
calcium influences the neurocellular mechanism in the manner that 
is necessary to the control of such paroxysms. They offer the 
opportunitj'’ of discussing and illustrating the ionic control of 
tissues and showing its relationship to the visceral nerves in a 
disease which has been difficult to understand and equally difficult 
to treat. 

These cases illustrate three different types of asthma. The first 
and second are tjqies which follow attacks of bronchitis. The 
specific element which precipitates the paroxj^sms in these cases 
was most probably bacterial in nature. It is interesting to note 
,that the administration of calcium relieved both the bronchial 
spasm and the bronchial secretion. This is what would be expected 
from the physiological control of these tissues, since both muscu- 
lature and secreting glands are activated by the vagus nerve and 
inliibited by the sympathetics, with which calcium works in har- 
mony. I was not prepared, however, to expect so prompt and 
rapid a reduction as occurred. 

The relief of heart strain with slowing of the pulse in the first 
case was almost phenomenal. While stimulation of the sympa- 
thetic nerves under ordinary circumstances accelerates the pulse, 
under the circumstances which relieve these asthmatic paroxj^sms 
it slows it, showing that the dyspnea and rapid heart in asthma 
are not a part of the true asthma syndrome, but a result of the 
mechanical interference with respiration caused by the overstimu- 
lation of the bronchial structures which results in narrowing of 
the tubes. The slowing of the pulse which takes place when 
calcium, a sympathicotonic salt, is administered may be looked 
upon as affording a definite proof of favorable action upon the 
bronchial structures. 

The third case may also be of bacterial origin, but this has not 
been proved from sensitization tests. The patient has never reacted 
to any tests administered. His paroxysms may be due to some 
reflex cause which still remains undetermined. Asthma can be 
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caused reflexly hy stimuli arising in any structure in the body 
which is supplied by sensory nerves which mediate with the motor 
nerves of the pulmonary branches of the vagus thus: (1) All vis- 
cera supplied with sensory nerves by the vagus; (2) those struct- 
ures in the head which are supplied by the sensory fibers of the 
fifth cranial nerve, for the sensory branches of the fifth mediate 
readily with the vagus ; (3) other structures found in distant parts 
of the body, such as the pelvis, where afferent sensory nerves are 
corrected by intercalated neurons which carry the impulse the 
entire length of the cord and mediate with the vagus. The ques- 
tion of finding the organ or tissue from which reflexes, capable of 
exerting the paroxj^sms of asthma, arise may offer many difficulties 
when no evident inflammatory process is present. 

One ver}'- interesting phase of the treatment in this case was 
the enormous amount of adrenin which the patient had used over 
a long period of time. This patient was much more difficult to 
relieve than the others. I thought of a possibility which must 
always be kept in mind in connection with visceral nerve action, 
viz'., that of reverse or transferred action.®^ Sometimes when the 
neurons belonging to a given system become very hypersensitive 
a stimulation, which, under ordinary circumstances, would act 
on that system and produce an action or inhibition of action in 
certain tissues,' produces the reverse. This may be due to the 
neurons having reached a condition in which they can no longer 
respond or the stimulus being transferred to the antagonistic sys- 
tem. Changes in the ionic content of the cell may also be a cause 
of such unexpected reaction. 

The fact that he responded so slowly made me think that possibly 
the long use of adrenin in such large quantities had so sensitized 
his sympathetic mechanism that when an extra stimulation of the 
sympathetic neuromuscular mechanism was produced by the intro- 
duction of calcium ions, instead of causing an increased sym- 
pathetic action, the neurons responded but feebly and consequently 
the relief was only partial. By persisting, however, we were able 
to give complete relief. 

The suggestion in this paper have nothing to do with those 
aspects of the study of asthma which attempt to find the exciting 
causes, but represent an attempt to interpret the ultimate reac- 
tions in the body in terms of physiology, biochemistry and bio- 
physics, so as to afford some definite concept of the departures from 
normal in nerve balance and ion equilibrium of the cells, which are 
responsible for the asthmatic paroxysm. It opens up many ques- 
tions for investigation. It emphasizes strongly that in our investi- 
gations of problems in visceral neurology we must have in mind a 
cellular as well as a neurological concept and think in terms of the 
entire neurocellular mechanism. 
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Conclusions. 1. Bronchial asthma is a condition in which the 
neuromuscular mechanism of the bronchial system is in a state of 
h^qierirritability. 

2. This hyperirritability shows itself as an increased action on 
the part of the bronchial divisions of the vagus nerve of the para- 
sjnnpathetic system. According to the studies here cited, the 
action of the vagus depends upon the presence of potassium, and 
increased vagus action depends upon a preponderance of potassium 
ions as compared with calcium ions in the bronchial tissues. 

3. Inasmuch as the activity of the vagus nerve which belongs 
to the parasympathetic system is antagonized by the sjonpathetic 
nerves, and inasmuch as a relative increase in the calcium ions 
produces the same effect as sympathetic stimulation, the adminis- 
tration of calcium is a rational therapeutic measure in combating 
asthmatic paroxj’^sms. 

4. Calcium therapy has a rational basis in other conditions 
which are accompanied by hj^ierirritability of the parasympathetic 
sj^stem, such as asthma, hay-fever, urticaria, serum disease, spastic 
colon and diarrhea. 
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A CASE OF ACQUIRED CHRONIC HEMOLYTIC (ACHOLURIC) 
JAUNDICE, SEEN FIFTEEN YEARS AGO WITH A BLOOD- 
PICTURE AT THAT TIME RESEMBLING ONE OF 
PERNICIOUS ANEMIA. 

By R Parkes Weber, M.A., M.D., F.R.C.P., 

LONDON, ENGLAND. 


Case History. The patient is a woman, now aged fifty-three 
years, who was first admitted to hospital under my care in January, 
1908, when she was thirty-seven years of age.^ According to the 
history given at that time she had been healthy until three years 
previously, when she commenced to look pale. About a year 
later she had an attack of jaundice, with pains in the right side; 
afterward she gradually became weaker and paler and short of 
breath on exertion. INIenstruation became scanty, and for a time 
there was complete amenorrhea. She suffered from recurrent 
epistaxis and was troubled with coldness and numbness of the 
hands and feet; sometimes there was a sensation of “pins and 
needles” in the fingers, which would “go blue,”^ 

After admission to hospital in January, 1908, the condition 
noted was the following: The skin and conjunctivee were yellow- 
ish. There was no pruritus or xanthoma. The legs were edema- 
tous. The heart seemed slightly dilated, and there was a faint 
systolic murmur, apparently not due to vahmlar disease. The 
liver and spleen were both evenly enlarged. The liver extended 
two or three fingers’ breadth below the ribs, and the spleen, which 
was hard, reached almost to the anterior-superior iliac spine. 
The condition of the patient’s mouth was not bad, though she 
had lost many of her teeth. Occasionally there was slight bleed- 
ing from the gums. Attacks of epistaxis were frequent. Ophthal- 
moscopical examination (Dr. C. Markus) showed numerous bright 
red, round, retinal hemorrhages in both eyes, chiefly in the upper 
halves of the fundi. The urine of specific gravity 1013, contained 
albumin (1 per mille by Esbach’s tube on admission), but no tube 
casts. A later note of the urine stated it to be of specific gravity 
about 1015, of deep orange color, free from albumin and sugar, 
and giving no Gmelin’s reaction for bile pigment, but containing . 

1 I showed the case at the Medical Society of London on April 13, 1908, February 
8, 1909, and Januarj' 27, 1913 {Trans. Med. Soc. Land., 1913, 36, 360). I also 
described the case in full in the Am. Joijk. Med. Sci., Philadelphia, 1909, 138, 24, and 
published a sequel in the Practilioner, London, 1913, 90, 811. The patient was shown 
on May 29, 1923, at the Medical Section of the Royal Society of Medicine, London, 

^ I would here note that even more decided nervous troubles and actual combined 
degeneration of the spinal cord may occur not only in pernicious anemia, but also in 
various anemic and cachectic conditions. Salomon (Gesellsch. f. inn. Med. u. 
Kindcrheilk. m Wien, Januarj' 29, 1914) showed a man, aged thirty-two years, with 
hemoljdic jaundice and combined degeneration of the spinal cord. 
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excess of urobilin. The feces were never acholic. Examination 
of the gastric contents after a test-breakfast (hlay, 1908) showed 
complete absence of free hydrochloric acid. 

Examination of her blood on January 31, 1908, gave the follow- 
ing result; Hemoglobin (by Haldane’s method), 18 per cent of the 
normal; red cells, only 900,000 in 1 cm. of blood; white corpuscles, 
6000; color index, 1. The differential count of the white cells 
gave; Lymphocytes, 45.6 per cent; transitionals, 4.8 per cent; 
large mononuclears, 2.4; neutrophile potymorphonuclears, 46; 
eosinophiles, 0.8; mast cells, 0.4. During tlie count of 500 white 
cells Dr. A. E. Boycott saw no ordinarj'^ normoblasts, but 8 typical 
megaloblasts (gigantoblasts) of the pernicious anemia type and 16 
smaller nucleated red cells, resembling the typical megaloblasts 
except in regard to their relatively small size. There were a few 
polychromatophilic red cells and many punctate basophilic red 
cells. Decided anisocytosis and poikilocytosis were .present, as 
in pernicious anemia. The blood picture at that time was one 
of typical “megaloblastic degeneration”— I would prefer to say 
“megaloblastic regeneration” or “megaloblastic regenerative reac- 
tion”^— but a strildng feature was the 'association of chronic acho- 
luric jaundice, and the case likewise differed from pernicious anemia 
ill regard to the enlargement of the spleen and liver. I regarded 
the case at first as a variety of pernicious anemia with unusual 
enlargement of the spleen and liver, but afterward I came to the 
conclusion that it was one of acquired chronic hemoljdic (acho- 
luric) jaundice, with gastric achlorhydria and a blood picture sug- 
gestive of pernicious anemia. The resistance of the patient’s 
erythrocytes to hemolysis, as tested with graduated hypotonic 
sodium chloride solutions, was less than that in various healthy 
persons used as controls. 

In the treatment of the case the arsenical preparation known as 
atoxjd was especially employed; but the great improvement which 
ultimately followed, could not with certainty be attributed to 
the atoxyl, as the period of the most decided improvement com- 
menced a considerable time after the atoxjd treatment had been 
discontinued. 

In December, 1908, the blood showed nothing abnormal beyond 
slight anemia. She became free from jaundice, fever and edema. 
The liver could no longer be felt enlarged. The retinal liemor- 
rhages cleared up. The condition remained fairly good, and the 
patient was able to do ordinaiy work as a domestic ser^^ant. On 
July 17, 1911, the red cells numbered 5,330,000 to 1 cm. of 
blood. 

Discussion. Several features of the patient’s illness up to the 
summer of 1909 require special mention and consideration. 

’ That is to say, the blood picture of so-called “nicftoloblastic dcmier.'Uion’’ 
must be interpreted as representinR an automatic attempt at reiteneration. 
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Abdominal Pain. At various times the patient complained of 
pain or tenderness in the upper part of the abdomen, sometimes 
in the region of the liver, sometimes associated vdth fever. An 
attack about the middle of August, 1908, was associated with 
vomiting and temporary'’ increase of the icteric tinge; a short attack 
in December, 1908, was accompanied by a sudden rise of tempera- 
ture to 103° F. Attacks of this kind are well known in hemolytic 
jaundice and represent temporary exacerbations of the disease. 
They may be mistaken for attacks of cholelithiasis, and actual 
gall stones have been found in some cases. 

Jaimdice. A^diile under observation the patient was never 
deeply jaundiced, but the conjunctivee for a long while were dis- 
tinctly yellow. With the improvement in the general condition 
in November, 1908, the jaundice disappeared. With a single 
doubtful exception (during a temporary exacerbation of the jaun- 
dice), bile pigment was never present in the urine; the feces were 
never acholic. 

Temjjerature. At first there were recurrent periods of moderate 
fever, but after September, 1908, there was hardly any fever. 
On December 13, 1908, a temperature of 103° F. was noted in 
association with abdominal pain (see back, under abdominal pain). 

About June, 1912, the patient commenced to suffer from inter- 
stitial keratitis of the right eye, which was evidently regarded at 
an eye-hospital as of sjqihilitic origin. When seen at the end of 
1912 and in the early part of 1913 she was slightly anemic, but 
microscopical examination of blood films showed nothing abnor- 
mal. There was no excessive fragility of the erythrocytes toward 
hjTiotonic saline solutions. The liver was apparently not enlarged. 
The spleen could just be felt below the costal margin. The con- 
junctivEe had a slight yellowish tinge and the urine (December, 
1912) showed some excess of urobilin. Her blood serum on one 
occasion (January’’, 1913) gave a positive Wassermann reaction, 
but on two other occasions about that time it ga/ve a negative 
Wassermann reaction. 

On May 8, 1923, the patient Avas re-admitted under my care, 
with the historj’^ that since I last saw her in 1913 she had remained 
in good health until the end of 1922, when, possibly as a result 
of excessive work (as a monthly nurse, cook, etc.), she commenced 
to suffer from a feeling of weakness, a tendency to cardiac palpi- 
tation and giddiness on exertion; she -had also noticed pallor and 
yellowness of her face. The menopause had occurred about 1921, 
Avhen she was fifty-two years of age. On re-admission I find her 
looking obviously anemic, with light icteric coloration of her skin 
and sclerotics. The spleen is moderately enlarged and the liver 
(not very hard to palpation) reaches doAAm to the umbilical level. 
The temperature is occasionally ver^’’ slightly raised; pulse, 66 to 
SO; respiration, 16 to 20; brachial systolic blood-pressure, 115 to 



webee; chronic hemolytic (acholuric) jaundice 223 

140 mm. Hg. The fundi of the eyes appear normal, but there are 
posterior synechise in the right eye from earlier plastic iritis (Dr. 
C. Markus). The gastric contents after a test-breakfast show 
complete absence of free hydrochloric acid and of pepsin (achylia 
gastrica). The blood serum (May 10, 1923) gives a completely 
negative Wassermann reaction. The feces are if anything rather 
deeper colored than average feces. The urine is of a reddish-orange 
color, free from albumin, sugar and bilirubin, but showing excess 
of urobilin and urobilinogen. It is free from bile acids, according 
to surface tension estimations by Dr. J. W. McNee and Mr. E. 
A..B. Pritchard. 

For the present blood examinations I am indebted to Dr. G. 
Welsch. The blood-count (May 9, 1923) gives: Erythrocytes, 
1,800,000 per 1 cm. of blood; hemoglobin, 40 per cent; color index, 
1.1; white cells, 6100 per 1 cm. of blood. The differential count 
of 300 white cells gives: Neutrophile polymorphonuclears, 74 per 
cent; lymphocytes, 24.5 per cent; no transitionals or large mono- 
nuclears; mast cells, 1.5 per cent; no eosinophiles. In regard to 
the red cells there is much anisocytosis; the macrocytes are espe- 
cially numerous and show polychromatophilia and decided poikilo- 
cytosis. While making the differentia} count of white cells 3 
nucleated red cells were observed; 2 of these were normoblasts 
with polj'-chromatophilic cytoplasm, and the other was a lai’ge 
megaloblast with a large (“loose”) nucleus and polychromatophilic 
cytoplasm. The resistance of the erythrocytes toward hemolysis 
was estimated (May 10, 1923) by adding drops of the whole blood 
to graduated hypotonic sodium chloride solutions. The hemo- 
lysis was found to commence with a 0.52 per cent solution and to 
be complete with 0.42 per cent solution. The resistance of the 
erythrocytes is therefore definitely below the normal standard; 
that is to sa 5 '’, their fragility is somewhat excessive, as it is in cases 
of congenital and acquired hemolytic jaundice. 

Dr. J. W. McNee (June 1, 192.3) kindlj’^ examined the blood for 
bilirubin and bile acids. The blood serum was yellowish and 
opalescent (physiological lipemia, owing to a recently taken meal). 
It gave a negative direct, but a positive indirect Hijmans-van den 
Bergh reaction for bilirubin, equivalent to 5| van den Bergh units 
(or 1 in 36,364). It was free from bile acids, according to surface 
tension estimations (hlr. E. A. B. Pritchard). 

The case is one of hemolytic (acholuric) jaundice, apparently 
acquired. The old plastic iritis and interstitial keratitis in the 
right eye suggests that the patient may likewise have had syphilis. 
I have recently examined her only living child, a sailor, aged twenty- 
^ five years, who appears to be healthy and presents no signs of 
hemolytic jaundice or syphilis. After the birth of that son she 
never became pregnant again, but before his birth she now tells 
me that she had: (1) A female child, who died at twenty-one 
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months of “convulsions;” (2) a miscarriage; (3) a still-born 
child. 

At first, in January, 1908, I temporarily mistook the case for 
one of pernicious anemia, and it is interesting to note that the 
blood picture now again (May, 1923) is of the pernicious-anemia 
type. In cases of congenital hemolytic jaundice poikilocytosis is 
usually not a feature of the blood picture, but there is generally 
great anisocytosis, with predominance of apjoarent microcytes. 
These “microcytes” are not true microcjTes, as they are not really 
small; they have been shown by Naegeli and others to be only 
apparently small, because they have a relatively small diameter 
and a relatively small eircumference; but, in regard to their total 
volume, they are really large, owing to their globular or ball-like 
shape (“Kugelzellen”). In some cases of hemolytic jaundice 
(especially acquired cases) like the present one there seems to be 
a tendency for the blood picture, during exacerbations of the 
disease, to assume the “pernicious anemia type,” with poikilo- 
cytosis and megaloblasts, and with predominance of “macro- 
cytes,” instead of the ball cells (“Kugelzellen”) of Naegeli. 

It is possible that the patient’s present exacerbation may be 
due to exeessive work and fatigue. In regard to the. injurious 
influence of mental strain and physical fatigue in cases of hemo- 
l3d;ic jaundice, I may mention that one of the family (Ernest T.) of 
congenital hemolytic jaundice reported by Dr. Dorner and myself 
in 1910,* who was at that time twelve years of age and only 
slightly affected, had later on to undergo great strain as an artillery- 
man during the World War. Under the strain, after a consider- 
able time, he broke down with an exaeerbation of the disease. -He 
became extremely anemic and his splenomegaly greatly increased, 
as Dr. J. H. Drysdale kindly showed me in St. Bartholomew’s 
Hospital, where splenectomy was successful!}^ performed in 1922. 
That patient’s paternal grandfather, though jaundiced, all his life, 
lived to seventy-six (not seventy years, as, owing to an error in 
eopying, we stated in the account published in 1910), and both 
this and other published data proved that patients with hemolytic 
icterus may sometimes under ordinary circumstanees live to a good 
age like normal persons, even though splenectomy is never performed. 

The good results obtained by splenectomy (when suceessfully 
performed) in cases of hemolytic icterus seem to be due not only 
to the removal of the acknowledged hemolytie action of the spleen, 
but likewise to the removal of some subtle influence of the spleen 
on the bone-marrow in these cases, owing to whieh infiuenee the 
bone-marrdw produces abnormal erythrocytes with low resistance 
toward hemolysis. It is reasonable to suppose that the excessive 
hemolysis, eaused by the presence of defective erythrocytes, leads 

1 Weber, F. Parkes and Dorner, G.: "Four Cases of Congenital Acholuric 
(Hemobdic) Jaundice in One Family,” Lancet, London, 1910, 1, 227. 
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to increased production by the bone-marrow of the defective tj^pe 
of erythrocytes in question — a “vicious circle,” which to some 
extent can be “ broken” by splenectomy. 

Summary. A case of acquired chronic hemolytic anemia which 
was first seen fifteen years ago is reported together with a discus- 
sion of the injurious- influence of mental strain and physic'al fatigue 
in cases of hemolytic jaundice, and the difficulty of the differential 
diagnosis in some cases from pernicious anemia. 


THE DIAGNOSIS AND MANAGEMENT OF SUPRAVESICAL 

HEMATURIAS.* ' 

By Paul W. Aschner, M.D., 

ADJUNCT ATTENDING SURGEON AND ASSISTANT IN SURGICAL PATHOLOGY, 

MT. SINAI HOSPITAL, NEW Y’ORK. 

(From the Surgical Service of Dr. Edwin Beer.) 

It would seem hardly necessary to reiterate the importance of 
regarding every case of hematuria as one of grave possibilities until 
proven otherwise. It is surprising for how long a time a patient 
will pass bloody urine without attaching significance to it. It is 
still more surprising how oftep the first physician consulted will 
prescribe a diet and medication after a cursory general examina- 
tion and urinalysis. The bleeding ceasing, as it often does of its 
own accord, both patient and doctor are lulled into a false sense 
of security. 

If neoplasms of the urinary organs are to be detected early 
enough to improve our therapeutic results, patients with hema- 
turia must be given the benefit of a prompt and complete uro- 
logical examination. The important indication is to determine 
the source of the bleeding by cystoscopical observation, and, as 
a rule, the time to do so is when the patient is passing bloody 
urine. If the cause of the bleeding is in the bladder or urethra 
the diagnostic problem is relatively simple, but if the lesion is in 
the kidney or ureter the problem is frequently complex. In the 
latter case the actual source of the bleeding is not visible and the 
diagnosis must be arrived at by deduction and processes of exclu- 
sion. A certain routine had best be followed if accuracy is to be 
attained and errors avoided. 

A careful history and physical examination may give important 
leads. For example, a recent attack of tonsillitis or, scarlatina 
should make us suspect a focal infectious nephritis. A history of 

* Rend before the Easteru Medical Society, New York Academy of Medicine, 
April 13, 1923. 
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preceding attacks of renal colic not associated with hematuria 
suggests calculus. As the passage of blood clots, pieces of tissue, 
leukoplakic membrane or fibrinous exudate may cause severe colic, 
the occurrence of pain during the period of hematuria is not of 
differential value. Frequency and urgency of urination necessitate 
the careful exclusion of tuberculosis. 

An enlarged kidney indicates hydronephrosis or tumor. Bilat- 
eral nodular renal enlargement suggests polycystic kidneys. 
Disease of the heart, lungs, or vessels which may cause circulatory 
disturbances are worthy of attention. Many other examples will 
suggest themselves. 

In the examination of the urine, pus, casts, bacteria and tubercle 
bacilli in association with the blood should be carefully looked for. 
Epithelial and red blood cell casts indicate a nephritic origin for 
the hematuria. Pus may be present in cases of calculus, and 
always in tuberculosis and bacterial infections. But it must be 
remembered that the presence of nephritis, of calculus or of infection 
does not exclude the possibility of an associated tumor. 

The cystoscopical observation of the bladder then determines 
whether the blood}’’ urine is coming from one or both ureters. 
This point separates at once the bilateral hematurias, which have 
a constitutional or systemic etiology, from the unilateral hema- 
turias which usually have a local pathological condition under- 
lying them. The bladder itself may be perfectly normal in appear- 
ance, but in some cases lesions are present which give evidence of 
what sort of pathology exists in the kidney or ureter. The ureteral 
catheters are now introduced a short distance, and specimens are 
collected for microscopical examination, urea content and bacteri- 
ology. The catheters are then advanced and specimens collected 
at the middle and upper levels, if no obstruction is encountered. 
As to further methods of examination one is guided by the findings 
thus far obtained, and they will be considered in connection with 
the various groups of cases to be described. 

Paroxysmal Hemoglobinuria. This rather rare disease is chiefly 
of interest to the internist. 

It occurs more frequently in men than in women, and may 
occur in children. It is characterized by a prodromal period of 
malaise and nausea, then a chill followed by high temperature and 
sweating, pains in the muscles and back, itching of the skin, and' 
at times urticaria. The urine voided during the attack, and for 
a few days thereafter, has a dark brown bloody color. The attack 
is brought on by exposure to cold and wet, and can readily be 
induced by immersion of the hand or foot in iced water. The 
disease has a luetic basis and a specific hemolysin is present in the 
blood, whose action was demonstrated in vitro by Donath and 
Landsteiner. The urine contains but few formed elements, the 
color being due to the presence of hemoglobin. Casts and leuko- 
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cytes may be present. Although as one would expect, the hemo- 
globinuria is bilateral, a case of unilateral hemoglobinuria was 
reported by Fleckseder. • . • ^ 

Bilateral Hematurias Due to Nephritis. Included in this group are 
the cases of macroscopical hematuria in which the bleeding occurs 
from both kidneys simultaneously as demonstrable by cystoscopy. 
(The subject of unilateral nephritis will be discussed later.) Many 
cases of nephritis show more or less blood in the urine, particularly the 
acute and subacute forms, but only a few types are of interest here. 

There are cases of suhacide hemorrhagic nephritis in which hema- 
turia is the presenting or sole symptom. This tj’pe of case is seen 
by the urologist because the usual manifestations of nephritis are 
absent. For example, a man, aged forty-six years, had bloody 
urine for four months. At first it was slight but it persisted and 
increased. There was no pain, urgency or frequency. Aside from 
loss of weight (10 pounds), and recently slight headache, there 
were no symptoms. The urine had been examined many times 
and nothing but blood reported. Physical examination was nega- 
tive. Roentgen-ray of the urinary tract was negative. The blood- 
pressure was 145 systolic and 90 diastolic. Cystoscopy showed 
bloody efflux from both ureters and the ureteral specimens were of 
a uniform color at all levels on both sides. But on careful examina- 
tion red blood cell casts were seen and this made the diagnosis of 
nephritis certain. Cultures proved sterile. 

A number of interesting cases of focal infectious nephritis with 
hematuria have been observed both on the medical and urological 
services. They are almost exclusively of tonsillar origin, although 
in one case infection of the upper respiratory tract and in another 
furunculosis due to scabies were the exciting causes. The disease 
may be ushered in by a chill and fever and sore throat. In a few 
days the patient notices frequency, urgency and dysuria, pain in 
one or both flanks and the passage of bloody ui’ine. A history of 
previous attacks may be elicited. In some cases the patient com- 
plains of nothing but bloody urine and it is only by close question- 
ing and careful examination that the tonsillar origin of the trouble 
is detected. The cases occur chiefly in young and middle-aged 
individuals. A disproportion between the clinical well-being of the 
patient and the impairment of renal function is often observed. 
Thus the phenolsulphonephthalein excretion may be as low as 
10 or 15 per cent, and the blood-nitrogen figures increased three 
or four fold. The blood-pressure too may be considerably ele- 
vated. The urine of these patients Usualb' contains granular 
casts and leukocytes in addition to the blood. On cystoscopical 
examination the bladder may show no lesion, but in a few cases 
seen early in the disease punctate hemorrhages were observed in 
the trigone and larger submucous hemorrhages near the ureteral 
orifices. In most instances the same kind of urine flowed from the 
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two kidneys, and the output of indigo-carmine was equally delayed. 
In all but two cases cultures of the iireteral specimens proved sterile. 
The two exceptions were cases seen with Dr. Libman and Dr. Poll, 
in which an unusual amount of pus was present in the urine, with 
unusually severe vesical sj^mptoms and a febrile course. Cystos- 
copy showed a diffuse cystitis, bilateral hemorrhagic nephritis and 
left-sided pyelitis due to Bacillus coli. 

These cases have been treated by rest and dietetic regulation 
until the acute process has subsided. Tonsillectomy under local 
anesthesia has then been performed and with excellent results. In 
several cases the tonsillectom}'^ was followed by lumbar pain and 
hematuria, a focal reaction seen similarly in tonsillectomy for 
arthritic conditions. 

Further Methods of Examination. In cases of unilateral 
hematuria any or all of the following methods should be employed 
in addition to the first cystoscopical examination. 

1. Roentgen-ray examination. 

2. Roentgen-ray examination with the opaque catheter and the 
injection of opaque media. 

3. The wax-tipped catheter or bougie. 

4. The use of the ureter catheter to detect an obstructing lesion, 
to induce or aggravate bleeciing by manipulation, to collect material 
for histological examination. 

5. Comparative functional tests. 

6. Therapeutic tests. 

The following causes of unilateral hematuria require considera- 
tion: 

1. Trauma. 

2. Calculus in the kidney or ureter. 

3. Tuberculosis of the kidney and ureter. 

4. Ureteritis and pyelitis cystica. 

5. Stricture of the ureter. 

6. Hydronephrosis. 

7. Primary tumors of the ureter and kidney pelvis. 

8. Tumors of the kidney parenchyma. 

9. A group of various degenerative, inflammatory and vascular 
lesions both in and around the kidney, usually classified as cases of 
“essential hematuria.” 

Trauma. When bleeding of large proportions follows a slight 
injury one must bear in mind the possibility of a predisposing 
pathological condition. For example, a young man had been 
struck a blow in the left flank during a scuffle. One hour later 
he' passed bloody urine. After three days of persistent hematuria 
he entered the hospital. Cystoscopy showed a left renal hema- 
turia, and roentgen-ray showed a mass of stones in the kidney. 
The organ was removed and a bleeding ulcer was found due to the 
impaction of a sharp stone against the wall of the pelvis. 
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A hospital employee struck his left flank against the corner of 
a table. He resumed his work in a few minutes but soon after- 
ward passed bloody urine. Cystoscopical examination gave 
evidence of a left hydronephrosis, which was conflrmed by 
pyelography. The bleeding stopped in a few days. 

When we consider how frequent calculus and tuberculosis of the 
upper urinary tract are, it is 'remarkable how seldom they are 
accompanied by macroscopical bleeding. 

Calculm. A stone in the kidney or ureter may cause repeated 
attacks of hematuria with or without accompanying colic. The 
roentgen-ray will show the stone in about 90 per cent of cases. 
Phleboliths and calcified glands may produce confusing shadows, 
which must be properly identified by use of the opaque catheter 
and the injection of opaque media. Stereoscopical plates or two 
exposures on the same plate at different angles are desirable in 
these doubtful cases. The stones not visualized by the roentgen- 
ray (10 per cent) are usually uric acid stones. They may appear 
as negative shadows when opaque media are injected. Occasion- 
all}^ they may be impregnated with argyrol and thus made visible. 
By using a wax-tipped bougie or catheter a scratch mark may be 
obtained by contact with a stone. In the ureter this is a fairly 
reliable test, but if a stone is tucked away in a renal calyx, or cov- 
ered with a fibrinous exudate the wax bulb does not always come 
in contact with it. Thus where a renal calculus is suspected a nega- 
tive test has no value. In the ureter, however, a negative wax tip 
in the presence of an obstructing lesion is valuable. A positive 
scratch mark, with proper technic, constitutes good evidence of a 
calculus. 

Tiibcrciilosis. Cystoscopical observation gives much assistance 
in the diagnosis of this disease; tuberculous vesical ulcers, miliary 
tubercles at the ureteral ostium, and above all retraction and 
rigidity of the orifice. The cases with ureteral stenosis cause the 
most difficulty, for the bladder may show no lesions except the 
retraction of the orifice; the urine may show no bacilli; a catheter 
cannot pass the obstruction; and f/jc roentgenograms are very apt to 
slmv areas of calcification in the kidney, suggesting calcuhis to the 
nmcary. A negative test with the wax-tipped bougie passed to 
the obstructing lesion is valuable in e.xcluding ureteral calculus. 
One may succeed in passing with the bulb, and bn withdrawal it 
will be found deformed but not scratched. Inoculation of guinea- 
pigs with the ureteral specimens may clarify the diagnosis in 
obscure cases in which bacilli are not found in smears. 

Stricture of the Jjrcter. This subject has been receiving increas- 
ing attention from urologists since the work of Hunner, of Balti- 
more, appeared. He has recently claimed that it is the cause of 
many imexplained hematurias and that by dilatation of the stricture 
the bleeding is stopped. Increased intracapsular tension, due to 
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pyelectasis or focal nephritis (tonsillar), may be responsible for 
the bleeding. 

An example of this was a woman, aged thirty-two years, seen with 
Dr. E. Katz. For six months she had attacks of right renal colic 
accompanied by hematuria. There were also leukocytes in the 
urine. Roentgen-ray examination showed normal size, shape and 
position of the kidneys, and no evidence of a calculus. The first 
cystoscopy showed normal bladder and ureteral orifices. The 



Fig. 1. — Bilateral ureterogram, showing dilatation above stricture of lower left 
. ureter. Pain was contralateral. 


right ureter was easily catheterized to the pelvis and a clear speci- 
men obtained. The left ureter presented an impassable obstruc- 
tion at 3 cm. and no flow could be obtained. The examination 
was repeated a week later and a No. 5 catheter could be passed 5 
cm. only, but a profuse flow of urine containing blood cells and 
leukocytes was obtained. The ifunction on this side was half 
that of the right, as determined by urea content and indigo-carmine 
excretion. A wax-tipped bougie passed against the face of the 
obstruction yielded no scratch mark. A ureteral pyelogram showed 




ASCHNER: SUPRAVESICAL HEMATURIAS 


231 


dilated ureter, pelvis and calyces above the obstruction. Another 
examination was made, outlining both sides for comparison (Fig. 1). 
'The stricture was then gradually dilated with wax bulbs and 
catheters up to. No. 11 (Garceau catheter). All pain ceased, the 
urine cleared up completely. About four months later reexamina- 
tion showed a complete restoration of the left kidney and ureter 
to normal form and function. The patient has been well ever 
since. 

Ureteritis and Pyelitis Cystica. Cystitis cystica is a rather 
uncommon disease, but well recognized by the urologist. The 
etiology is unknown, but it appears to be of inflammatory origin 


Fig. 2. — Cross-section of ureter; autopsy specimen. Ureteritis cystica. Note 
tendency of mucosa to form papillomatous excrescences. 

and is characterized by the presence of small cystic lesions of the 
mucosa, which on section are found to be inclusion cysts of the 
lining epithelium. Aschoff, Saltykow, Stoerck and Zuckerkandl 
have given excellent descriptions of the gross and microscopical 
pathology. The lesions may occur in any part of tlie bladder, 
but are most often seen on the trigone, about the vesical neck and 
the ureteral orifices. Similar lesions may be present in the mucosa 
of the ureters (Fig. 2) and renal pelves, and may be unilateral or 
bilateral. Perhaps it is the end-result of a preceding inflammatory 
or degenerative process. 

In the ureter and pelvis it may cause obstructing masses, and 
there is a tendency to papilloma formation in addition. Hema- 
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turia from one or both sides may occur, due to secondaiy infection 
and ulceration. But there is often an associated nephritis (Fig. 3), 
which may in itself be responsible for the supravesical hematuria 
in some cases. The cystoscopical bladder picture js very character- 
istic, the lesions being commonly described as having a fish-eye 
appearance. The tropical disease of bilharzia must, however, be 
carefully excluded by examination 'of the urine for. the ova of that 
parasite. 

Four cases of this disease with associated supravesical hematuria 
have been observed: For example, a man, aged fifty years, was 



Fig. 3. — Focal nephritis in case of ureteritis and pyelitis cystica with hematuria. 


admitted to the hospital, in 1919, with a history of intermittent 
hematuria for a year, and frequency of urination. Large areas of 
cystitis cystica lesions surrounded both meati and bloody urine 
issued from the left. The kidneys showed marked functional 
impairment. In 1921 he reappeared at my clinic, having been 
free of hematuria in the interval. The bladder showed the same 
lesions, but this time the blood was coming from the right ureter. 
Lavage of the renal pelvis with 1 per cent silver nitrate solution 
was followed by a cessation of bleeding. 

Another patient with c.ystitis cj^stica and left-sided hematuria 
ceased to iDleed after pyelographical examination, and a year 
later reported free of bleeding; but she had developed a condition 
of scleroderma involving the hands, feet and head. 
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Ihjdrone'plirosis. Without stones, and due either to congenital 
causes or obstructive conditions in the ureter, such as angulations, 
kinks and strictui-es, this condition may be complicated by hema- 
turia Such bleeding may result from rupture of varices in the 
pelvic wall, or from an associated papillitis or nephritis. The 
diagnosis of this condition is readily made by cystoscopy and 
pyelography, but a hj’dronephrosis may mask a tumor of the 
pelvis. 

Primary Tumors of the Renal Pelvis and Ureter. This is a group 
of cases of great importance because of difficulties attendant upon 
making a correct diagnosis and because of the necessity of institu- 
ting proper surgical therapy. About 150 cases of this group have 
been reported in the literature, and in very few has the diagnosis 
been made and the proper therapy instituted. 

The tumors fall into three classes: Papillomas, papillary car- 
cinomas and solid carcinomas. The papillary growths are very 
apt to be multiple and tend to implant themselves along the ureter 
and in the bladder. In some cases a diffuse papillomatosis, 
involving both kidneys, both ureters and the bladder, exists. 

The cases present a great variety of symptoms, and may readily 
be confused with some of the conditions already described. The 
presenting features are: (1) Hematuria; (2) pain due to renal 
colic, chronic distention of the kidney pelvis or extension of the 
growth; (3) enlargement of the kidney. 

For practical reasons they may be divided into two groups: 

1. Cases with visible tumor. 

2. Cases with no visible tumor. 

Cases with Visible Tumors. A papillary tumor may be seen in 
the trigonal or paratrigonal area, or fine finger-like projections 
may form a corolla about the ureteral orifice. A pedunculated 
tumor may protrude from the orifice constantly or only with the 
efflux of urine. 

If cystoscopy is done in an interval free from bleeding one is 
likely to attribute the bleeding to the visible growth. 

If the examination is made during a period of bleeding one may 
be surprised to find the blood coming not from the visible tumor 
but with the ureteral efflux. 

For example, a man, aged fifty years, with heraatui'ia had been 
cystoseoped and a small papilloma near the neck of the bladder 
had been destroyed by fulguration. The bleeding, however, had 
continued. I cystoseoped him subsequently and found a bloody 
efflux from the left ureter. A diagnosis of papilloma of the renal 
pelvis was made and removal of the kidney and ureter advised. 
Unfortunately the patient had a cerebral accident a few days 
later and died. At autopsy the left kidney was found enlarged, 
and the upper half of the pelvis was covered with a diffuse papillo- 
matous growth of benign character. 
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Cases with No Visible Tumor. These naturally offer greater 
difficulties in diagnosis. 

A man, aged sixty-one years, a patient of Dr. Beer’s, had hema- - 
turia for one year. There was a large tender right kidney. When 
cystoscoped in a free interval a rather large adenoma of the pros- 
tate was found. The left kidnej'^ gave normal findings. In the 
right ureter an impassable obstruction at 8, cm.- was encountered. 
Roentgen-ray showed no calculus. A wax-tipped bougie gave no 
scratch marks. Manipulation of the catheter against the obstruc- 
tion produced brisk bleeding. A subsequent examination during 
a period of bleeding showed a bloody efflux from the right ureter. 
A diagnosis of primary tumor of the ureter was made, and at 
operation a large hydronephrosis and hydroureter were removed. 
At the lower end of the ureter was a benign papilloma about an 
inch in diameter. 

The following case illustrates how difficult it maj'- be to discover, 
the true cause of renal hematuria and how many confusing factors 
may exist in a given case. A man, aged sixty-two years, was 
found to be bleeding from the left kidney. The phenolsulphoneph- 
thalein excretion was 18 per cent, and the blood chemistry showed 
some nitrogen retention; urea nitrogen, 40; incoagulable nitrogen, 
96; uric acid, 4.8; creatinin, 3.6. Pyelogram of the left kidney 
showed a somewhat dilated pelvis with blunted calyces. The 
function of this kidney was much impaired, as determined by 
indigo-carmine excretion. At operation a small kidney with 
scarred surface was found; nothing could be felt in the pelvis. 
The peritoneum Avas opened and the opposite kidney was palpated 
and found to be likewise contracted. The organ was, therefore, 
simply decapsulated and a section removed for examination. 
The specimen shoAved an advanced interstitial inflammation Avith ' 
destruction of tubules and atrophy of glomeruli (Fig. 4).' It 
seemed reasonable to believe that we AA^ere dealing with a hematuria 
due to nephritis. 

Although no further gross bleeding occurred, red blood cells 
continued to appear in the urine. The patient’s general health 
remained good. About a year later an attack of hematuria 
brought the patient to the hospital again. On cj'^stoscopy, I 
found a small papilloma protruding from the left ureteral orifice, 
and suspected that this was an implantation from a groAvth in 
the renal pelvis Avhich had been oA^erlooked at the first operation. 
Pyelography shoAA^ed a dilated and deformed pelvis (Fig. 5). The 
kidney and ureter AA^ere removed by Dr. Hyman and a papillary 
carcinoma filling the pehns and im'-ading the parenchyma was 
found (Fig. 6). 

Tumors of the Renal Parenchyma. In 50 to 70 per cent of car- 
cinomas, sarcomas and hypernephromas of the kidney parenchyma 
hematuria is the first symptom. Such bleeding often lasts but a few 
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Fig. 4. — Specimen removed from bleeding kidney, advanced interstitial nephritis. 
Later proved to have tumor of renal pelvis. 



Fig. o. — Pyclogram; tumor of renal j)elvis. 
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days and may not recur for a long time. The spontaneous cessa- 
tion of hemorrhage is an unfortunate occurrence because it fre- 
quently leads patient and doctor to minimize its importance. In 
no group of patients, therefore, is a prompt urological examination 
of so much importance. The tumors of the renal pelvis and ureter 
are likely to bleed more frequently and constantly, but the growths 
of the parench 5 TOa may not manifest themselves again for a year 



Fig. 8.— Pyelogram; papillary adenocarcinoma invading renal pelvis, proven at 

nephrectomy. 


or more. In the meantime they have steadily progressed in size 
and have extended into the perinephritic tissues and renal vein, and 
when recognized have passed into an advanced and hopeless stage. 

It is possible that the first bleeding occurs from dilated venules 
in the pelvis or uninvolved kidney tissue before the growth lias 
actually invaded the pelvis. The pyelogram is probably the most 
valuable diagnostic agent in tliese cases, and shows a variety of 
deformations, displacements and filling defects (Figs. 7 and 8). 
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In some cases nothing can be injected into the pelvis because it is 
filled with blood or tumor tissue or compressed by the growth.* 
The induction or aggravation of bleeding by manipulating the 
ureter catheter in the pelvis is also of value. Occasionally tumor 
tissue or cells may be recovered by washing of the pelvis. The 
wax-tipped catheter or bougie helps exclude calculus. Functional 
tests will show impairment of the affected organ as compared with 
the healthy one. The presence of casts in the urine caused one 
man with hematuria to be treated for nephritis a whole year before 
he came to the hospital for urological examination. The bleeding 
was unilateral, the pj^elogram showed marked deformation of the 
pelvis and at operation a hj'-pernephroma of the kidnej'' was found. 

Thus far we have dealt with hematuria in which a well-defined 
pathology exists, although in the cases of stricture of the ureter, 
and of hydronephrosis the explanation of bleeding from the kidney 
is not so evident as in the other groups. 

There are additional cases of renal hematuria which, have been 
variously designated by writers as essential hematuria, symptom- 
less hematuria, renal hemophilia, angioneurosis of the kidney, or 
“nephralgie hematurique.” Rovsing spoke of mysterious renal 
hemorrhage and Klemperer of hematuria of the healthy kidney. 
These names indicate sufficiently the uncertainty as to the nature 
of these cases. The whole subject hinges upon this question: 
Should one concei^'e of hemorrhage from a normal kidney? Per- 
sistent efforts have been made by urologists to find a rational 
explanation for these cases. The result has been a progressive 
diminution in the number of unexplained hematurias and an 
increasing finesse in the study of the pathology of the affected 
organ. Certain difficulties present themselves, however. 

1. The examination of a wedge of kidney tissue rerdoved at 
operation has little value because: (a) If the tissue shows no 
lesion we cannot conclude that the entire organ is normal; (6) if 
the tissue shows an inflammatory or degenerative process we ■ 
cannot conclude that this causes the bleeding. Most kidneys 
showing definite nephritis never bleed. 

2. The examination of the whole organ removed at operation 
would seem to be sufficient but: (a) The urologist has learned 
that decapsulation or nephrotomy can cure these cases (as a rule, 
onh' those kidneys are removed in which the conservative opera- 
tion has failed, and under such circumstances the primarj^ condition 
is complicated by changes incident upon the first operation); 
(b) granted that the kidney is removed at the primary operation 
through error or because of the intensity of the bleeding, we can- 
not disregard the fact that the circulatory relations of the organ . 


* The use of perinephritic injection of oxygen or carbon dioxide (Carelli) may 
prove of assistance in demonstrating tumors of the kidney. 
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are disturbed in the process of its removal. Either artefacts are 
produced or a true vascular lesion is rendered undiscernible. 

The following anatomical and pathological changes have been 
observed in cases of this group either on the operating table, in 
sections removed for study or in kidneys extirpated for hemorrhage, 

1. Displacement of the kidney. 

2. Abnormal mobility. 

3. Perinephritis. 

4. Slight hydronephrosis (pj'electasis). 

5. Angioma or varix of renal papilla. 

6. Incrustation of renal papilla. 

7. Papillitis. 

8. Bilateral nephritis with unilateral hematuria or alternating 
hematuria. 

9. Unilateral nephritis (focal infections). 

Israel, who concluded from his 14 cases that an anatomical or 
pathological basis always exists in renal hematiu’ia points out that 
the apparent insignificance of the lesions described has caused 
skepticism as to their role in the production of the pronounced 
clinical symptoms. But, he observes, this disproportion between 
lesion and symptom is no more remarkable than that gross lesions 
can exist without producing any clinical signs. 

Proof of the etiological relationship of the various lesions is 
offered by the results of therapy and of prolonged clinical observa- 
tion. 

Cases of hematuria in which nothing but abnormal motility 
could be demonstrated have been cured by nephropexy and some 
by a proper support. Cases of -displacement, rotation and of 
fixation by adhesive perinephritis have been cured by decapsula- 
tion and nephropexy. The cause of the bleeding in these two 
types is a passive hyperemia or congestion due to interference with 
the venous return from the kidney. Moreover, it is believed 
by some authors (Newman, Randall, Schwyzer, Munk) that pro- 
longed passive congestion leads to a patchy form of nephritis. 

Perinephritis is to be regarded as evidence of a previous or 
quiescent inflammatory process. 

Angioma or varix of a renal papilla was first described by Fenwick 
as an explanation of some cases. Cures have been effected either 
by resection of the papilla or by nephrotomy of the corresponding 
area deep enough to sever the vascular arches at the base of the 
pjuamids. Several urologists have confirmed Fenwick’s work 
(Pilcher, Cabot, Newman). 

Incrustation of a papilla and inflammation of papillai of the 
kidney have been demonstrated both macroscopically and micro- 
scopically. 

Pyelectasis (mild hydronephrosis) may l)e })resent as the result 
of ureteral kinks in alDnormally movable aird displaced kidneys. 
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One must carefully examine for ureteral stricture in these cases. 
The bleeding in these instances and undoubtedly in some cases of 
obstructing ureteral calculus (Schwyzer) comes from the paren- 
chyma. The improvement in drainage by ureteral dilatation, or 
nephropexy, and the diminution of intracapsular tension by de- 
capsulation have resulted in cures. 

The difficulties in establishing nephritis as the cause of unilateral 
hematuria b^^ pathological methods have already been indicated. 
We have seen, however, that bilateral renal bleeding may occur* 
in subacute hemorrhagic nephritis and in focal infectious nephritis. 
It is surprising that Fenwick had not observed such cases, and that 
Braasch thought bleeding in bilateral chronic nephritis was a 
terminal sj^mptom. Israel was convinced, moreover, that uni- 
lateral hematuria occurs in cases of bilateral nephritis. This was 
proven by the later development of edema, cylindruria and uremia. 
Some of these cases were confirmed by autopsy, hlany urologists 
and surgeons have concurred in Israel’s opinion. 

Payne and INIacNider have studied the papillm and the cortico- 
medullary zone of three bleeding kidneys which were removed. 
They found practicallj' no lesions in the cortex,, but there was an 
inflammatory fibrosis of the papillje and cortico-medullary zones, 
with consequent obstruction to the venous return from the medulla 
and papillae. Dilated veins in the pyramids and on the free 
surface of the papillae were demonstrated as the source of the 
bleeding. These authors believe that an infection localized to 
foci in the medulla results in a fibrotic process of repair whieh in 
turn produces stasis, varicosities and hematuria. 

Several cases are on record, however, notably those of Quinby, 
Koll and Stevens in which the kidney was removed at operation 
and in which careful histological study showed nothing but engorge- 
ment of the vessels between the straight collecting tubules and 
dilated vessels in the papillte and beneath the pelvic epithelium. In 
some instances there were evidences of an inflammatory cellular 
and serous exudation. Two kidnej^s were removed at Mt. Sinai 
Hospital in 1914. Careful examination by the pathologist. Dr. 
^hlandlebaum, failed to establish the cause of the bleeding. 

The success of nephrotomy performed in these obscure cases of 
unilateral hematuria either for purposes of exploration or with a 
view to cure has been explained in various ways. Pilcher believed 
that the nephrotomy divides six main collecting veins and per- 
manently closes them by thrombosis. Spitzer believes it is effectual 
only because the sutures passed to control the hemorrhage cause 
a partial nephrectomy. 

The following cases are examples of the conditions discussed: 

, Case Reports, Case I.— A traffic officer, aged forty-one years, 
complained of hematuria for four weeks. There were no other 
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urinary symptoms. Six months prior to this he had a severe cold 
and cough, lasting six weeks. The lower pole of the left kidnej'' 
was palpable. The blood was seen coming from the left ureter. 
All examinations proved negative. The pyelogram showed a 
normal outline, but the kidney was ptosed. At operation a bulging 
was found on the anterior aspect near the hilum, but nephrotomy 
showed no gross change. The kidney was then decapsulated. 
The tissue excised showed marked congestion, especially of the 
glomeruli and a parenchymatous degeneration (Fig. 9). He has 
been well ever since (three years). 



Fig. 9. — Section of renal parenchyma removed at operation in case of unilater.al 
hematuria; congestion and parenchjTnatous degeneration. 

Case II.— A conductor, aged forty years, complained of hema- 
turia for six weeks with no other s^'mptoms. He presented a 
marked scoliosis to the right. The blood was coming from the 
left kidney. There was no disturbance in function. The kidneys 
appeared normal in size and shape, but were definitely displaced 
due to the scoliosis. Pyelogram showed no abnormality. At 
operation a definite perinephritis was found and depressed scars. 
Excised tissue showed marked congestion and areas of focal nephri- 
tis. He has remained well two years after the decapsulation of 
the kidne3^ 
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Case III.— A voman, aged thirty-six years, had tv’O recenh 
attacks of hematuria coming on after chills and fever. There was 
right lumbar pain radiating to the genitals. There was no differ- 
ence in function between the two kidneys, but the bleeding was 
found to come from the right side. A pyelogram showed a dilated 
pelvis and calyces poorly outlined. At operation the ureter was 
found so thickened as to suggest tuberculosis and the kidney was 
removed. The specimen showed a peculiar exudative' 'inflamma- 
tion involving all the papillae (Fig. 10), and a dilated pelvis; no 
other lesion. 



Fig. 10.— Section of papilla in case of hematuria due to papillitis with fibrosis. 

Cortex showed no abnormal changes. 

Case IY.— A woman, aged fifty years, had suffered with malaria 
for setTi-al years. For the past ten months she had intermittent 
attacks of hematuria with a dull ache in the left flank. The total 
phenolsulphonephthalein elimination was 26 per cent. The left 
kidney function was about half that of the right. Albumin was 
present in both ureteral specimens and blood in the left. Pyelo- 
gram showed a dilated pelvis, and the middle calyces not well 
filled. The kidneys appeared small in the roentgen-ray. At 
operation nothing abnormal was found except a small and some- 
what contracted kidney. Nephrotomy was negative. The excised 
tissue showed focal nephrosclerosis. Following decapsulation and 
^nephrotomy she remained well for several months, when hematuria 
"urred as vigorously as before. Dr. Beer cystoscoped the patient 
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and found the blood coming from the unoperated kidney (right). 
Here then is a definite case of bilateral focal nephrosclerosis bleeding 
first from one kidney and subsequently from the other. 

■ Management of Supravesical Hematuria. Every case of hema- 
turia should be regarded as due to neoplasm until proven otherwise. 
This implies an exhaustive diagnostic study of the case, using all 
known methods of examination. 

Unilateral Hematurias. In cases of unilateral hematuria in which 
all examinations haw proved negative cessation of bleeding has been 
effected for considerable time or permanently by various modes 
of treatment. Young and Kretschmer applied epinephrine through 
■ the ureteral catheter, Rjdina used nitrate of silver and Barringer 
seruni.' Levy noted that distention of the pelvis in the process of 
pyelography frequently caused a cessation of bleeding. But no 
patient treated in this way should be permitted to pass out of 
observation, and it must be carefully explained that a recurrence 
of bleeding necessitates immediate reexamination. 

Cases in which pyelography shows a dilatation of the pelvis and 
calyces had best be suspected of neoplasm of the renal pelvis unless 
some other good reason can be established, such as calculus or 
ureteral stricture or ureteral angulation. If the pyelectasis is due to 
abnormal mobility and ureteral angulation a kidney support maj'’ be 
sufficient. If stricture has been demonstrated progressive dilata- 
tion is indicated. 

In all cases with negative findings in which the simpler measures 
fail or in which bleeding recurs, and in all cases of unexplainable 
pyelectasis, nothing short of a thorough exploratory nephrotomy 
with inspection of the renal pelvis will meet the indications. 

Decapsulation and wide nephrotomy has given good results in 
hematurias of nephritic origin. Varices of the papillee may be 
treated similarly, but have also been cured by cauterization and 
papillectomy. 

In tumors of the ureter and renal pelvis the operation of complete 
aseptic nephro-ureterectomy, as described by Beer, should be em- 
ployed. Other renal tumors require neplnectomy. 

The well-known principles of urological and surgical treatment 
are applicable to the .cases of calculus and tuberculosis. Not 
infrequently an unsuspected calculus has been found when exjffora- 
tory nephrotomy has been resorted to. A thickened ureter and 
increase of peripelvic fat should suggest tuberculosis to the operator. 

The hematurias due to pyelitis and ureteritis cystica may be 
controlled by silver nitrate lavage of the pelvis and ureter. In 
some cases decapsulation and nephrotomy may be necessary. 

Bilateral n^.plmiic hematurias may yield to medical and dietetic 
treatment or/ to the removal of foci of infection. Bilateral decap- 
sulation ma;4' be required in persistent cases.*'' 

* I wish to atfhnowlcclgo my indebtedness to Dr. Beer for the privilege of ut’'^^^~ 
the material fronii ser\'ice, and to thank Dr. Jaches for the roentgen-ray 
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UNCOMPLICATED DISLOCATIONS OF THE SHOULDER: THEIR 
RATIONAL TREATMENT AND LATE RESULTS. 


By Karl Schlaepfee, M.D., 

NEW HAVEN, CONN. 


Introduction. Dislocations of the shoulder occur , so frequently 
in the hurried life of today that the experience of a darge hospital 
sucli as the surgical clinic at Zurich, Switzerland, during the last 
twenty years, 1899-1919, might prove helpful in bringing forth 
yaluable suggestions with regard to the most rationalvtreatment of 
cohpse everyday accidents. From the' follow-up survey of these 
'5, we may draw some conclusions as to the best form of therapy. 
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Two factors govern the treatment of any dislocation: The immo- 
bilization of the limb after proper reduction, permitting a healing 
of the tears in the joint capsule and resorption of the blood extrav- 
asated into the joint cavity and into the surrounding soft tissue. 
The second factor which combats the resulting muscular atrophy 
is active and passive motion to keep up the tone in the muscles, 
thus preventing adhesions within the joint and contractures. This 
second factor is partly opposed to the first one, but becomes more 
and more important in securing a complete restitution of function 
within a minimal time. The relative merit of these two factors is 
still a matter of controversy in the treatment of fractures and dis- 
locations. Our survey might again ai^ouse interest in a special 
group: the uncomplicated dislocation of the shoulder. Cases witli 
complications were included in our essaj’- insofar as the usual treat- 
ment was not interfered with. 

A. General Remarks. Shoulder dislocations are the most 
frequent (51 to 52 per cent: Finckli) of all luxations. This is due to 
the marked exposure of the shoulder joint and the small articulating 
surface for the humerus in the shallow glenoid fossa of the scapula, 
necessitating its reinforcement by accessory ligaments. 

This lesion occurs the most frequently in middle age: children are 
very seldom affected, as seen in the accompanying chart: 


Age, 

years. 

0 to 10 . 

Bruns-Finokh. 

. . 1 

Schlaepfer. 

0 

Kronlein. 

0 

11 to 20 . 

2 


10 


2 

21 to 30 

. 15 


15 


55 

31 to 40 

. . 28 


16 


45 

41 to 50 . 

. . 5D 


24' 


48' 


51 to 60 . 

61 to 70 . 

71 

. . 46 

■ 79 per cent 

21 

22 

' 66.6 per cent 

36 

19 

. c 

’ c 

71 to SO 

9 


12; 


2 I 


Total 

223 


120 


207 


The predominance of males is explained by their greater exposure 
to injuries in occupation, although modern traffic increases the 
liability to accidents of both sexes. 

^ In our series 71 (59.1 per cent) dislocatrons occurred on the right 
side, 49 (40.8 per cent) on the left . Finclcli reported G7 per cent on 
the right side; Korteweg in a large series found about the same fre- 
quency of occurrence on each side; Kronlein had 50 per cent left- 
sided lesions. 

B. hoKMs OF Dislocations. We usually distinguish between 
an anterior and a posterior dislocation from the respective position 
of tlie liead of the humerus to the glenoid fo.ssa of tlie scapula. Of 
our 120 cases of shoulder dislocations 113 (94 per cent) were anterior; 
only i (0 per cent) belonged to the posterior form (sub.spinous dis- 
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location). Finckli from Bruns clinic quoted among 206 luxations, 
201 (92.5 per cent) anterior and 5 (2.4 per cent) posterior. 

The most frequent anterior dislocation is the subcoracoid form, 
resulting from a direct pressure injury to the head of the humerus. 
In some cases the arm is held in hyperabduction, the greater tubercle 
fixed against the upper glenoid border, the surgical neck against the 
acromion, the head is driven through a weak place of the capsule 
on the anterior lower aspect. Partly by gravity, partly by muscular 
action the arm falls down and the head finally rests underneath the 
coracoid process. In exceptional cases with extensive laceration 
of capsule and muscle a subclavieular form will result. When the 
head becomes fixed underneath the glenoidal border we speak of a 
subglenoidal (axillary) dislocation. With the arm fixed in an ele- 
vated position, we are confronted with the erect luxation. In a 
few cases the head is driven within or underneath the subscapular 
muscle, thereby touching the preglenoid aspect of the scapula: jgre- 
scapidar luxation. 

The posterior dislocation is very rare, the head being situated 
either below the acromion, the so-called subacromial form, or under- 
neath the scapular spine as a subspinous dislocation, between the 
teres minor and infraspinatus muscles. 

1. Suhcoracoid Dislocation. Frequency. Of the 113 anterior, 
108 (90 per cent) are subcoracoid and 5 (4 per cent) axillarjL, 
Gubler’s recent statistics quote 111 (80 per cent) subcoracoid out 
of 143 cases.- Da Costa mentions 75 per cent as the average for this 
most frequent form. Variation in the relative frequency of the 
different forms are due to the ‘rules of admission governing the 
hospital. In a compilation including also straight ambulatory 
cases, omitted in our series, we obtain figures slightly different from 
the above. 

Sex. Of our 108" subcoracoid dislocations, 100, occurred in males, 
thus demonstrating that a great number of these luxations resulted 
from an accident during work. The 14 (13 per cent) drunkards 
belong to a special group of misguided seekers of happiness. In 
62 cases the right side was affected (57 per cent),, in 46 the left. 
Gubler found 48 (43.2 per cent) on the right side and 63 (52.8 per 
cent) on the left. We see that the incidence of dislocations does 
not vary greatly on the two sides of the body. 

Age, 

yeare. 

0 to 10 0 

11 to 20 . 10 

21 to 30 ■ . 14 

31 to 40 13 

41 to 50 22 1 71 (66 per cent) 

51 to 60 21 1 

Over 60 28 J (61 to 70: 16) 

Total 108 
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In children dislocation is rather unusual. Epiphysiolysis or a 
fracture of the neck is more frequent. Sixty-six per cent of our 
cases occurred in persons over the age of forty. 

Etiology. Falling on the shoulder and dislocation by direct 
action was responsible in the majority of our cases. This was prob- 
ably the causative factor also in the 14 drunkards. In 4 cases the 
blow was directed from above or behind. In 5 instances the patient 
tried to mitigate the fall with his hand or elbow. In 1 case a sudden 
violent muscular action was responsible for the dislocation. In 1, 
a vigorous young soldier of twenty years, the dislocation occurred 
while throwing a camping blanket weighing 2 kilos over his shoulder. 
In another observation a workman, aged twenty-nine years, was 
lifting a heavy load of 200 kilos when he felt a sudden crack in his 
shoulder. Undoubtedly an abnormal condition of the capsule 
created a predisposition. Kaufmann quotes a subcoracoid disloca- 
tion caused by muscular action alone. Kronlein treated a woman 
with a dislocation acquired during an eclamptic attack. Jacquemin’s 
patient was painting a ceiling. Baumann’s patient touched an 
electric current with his hand, a tetanic contraction of the muscles 
of the shoulder girdle being responsible for the dislocation. 

Diagnosis. In most of the cases the picture was a typical one, 
based on the changed outline of the shoulder (angulation below 
the acromion) and the flattening of the infraclavicular fossa. The 
relative fixation of the upper arm in a slightly abducted position 
was always characteristic. Thorough and thoughtful examination 
gave to the phj'^sician in almost all cases an understanding of the 
position of the head of the humerus, subsequently verified by, 
roentgen-rays. The roentgen-rays have to exclude tlie presence 
of complicating fractures, not demonstrable on palpation. In cases 
with intensive swelling due to extreme extravasation into the soft 
tissues, the roentgen-rays are of the utmost value in explaining the 
special, features of the case. 

Comylicaiions. 1. Nerve Injuries. In a fifty-year-old drunkard 
a palsy of the hand, forearm and deltoid muscle was present. 
Anesthesia was noticed in the distribution of the ulnar nerve. No 
improvement was noticeable when the patient left the hospital 
after one month; furtlier examination was impossible. In a second 
case with palsy in the distribution of the ulnar nerve, the sensory 
palsy subsided; but the motor disturbance persisted. Another case 
with complete radial (musculospiral) palsy involving also the cir- 
cumflex (axillary) nerve showed a complete atrophy of the deltoid 
muscle after five years. The remaining muscles exhibited consider- 
able weakness. In Gubler’s compilation of 252 cases 10 (3.9 per 
cent) had a nerve palsy, involving generally several nerves, but 
clearing up gradually within a few months. 

Lesions of the Bloodvessels. In most of tlie histories no note is 
made regarding the radial pulse on the two sides, although this is 
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a point of special importance before starting any manipulation. 
It should always be combined ^Yith investigation of the sensory 
condition of the skin, particularly in the hand. Slight changes are 
not often reported spontaneously by the patient. If recorded only 
after reduction patient may date it from the manipulations. 

Fractures. In 8 (7.4 per cent) cases a fracture of the greater 
tubercle ssas found; in 7 instances it did not interfere with the heal- 
ing. In the remaining one the loose fragment was removed by opera- 
tion three days after the accident. Gubler had this complication in 
7 per cent of his cases. Before the time of the roentgen-ray this 
complication was assumed to take place much more frequently, due 
to the fixing action of the supraspinatus muscle for the head of the 
humerus (Bardenheuer; .50 per cent). Since roentgen-rays are taken, 
preferably in two planes, a sagittal (antero-posterior) and a frontal 
(from the axilla-. Iselin), this fracture is less frequently observed, 
mostly in older persons. Finckh had only 4 among 223 luxations. 
In our series of dislocations with delayed reduction we had 30 per 
cent, all among old people, thus justifying Bardenheuer’s statistics. 

Fracture of the surgical neck is mentioned in 2 cases out of 108. 
One was a boy, aged fourteen years, another a mail-carrier, aged 
fifty-one years. , Gubler had 2 cases among his 252 dislocations, a 
male, aged sixty-five years, and a thirty-seven year old man with 
a temporary palsy of the circumflex and the musculospiral nerve. 
We had a young man, aged twenty years, with a fracture of the 
acromial end of the clavicle. Luxation of the acromial end of the 
clavicle, fracture of the neck of the scapula or of the coracoid process 
or a pertubercular fracture are complications not encountered in 
our case records. 

Deaths. In older persons even a shoulder dislocation becomes 
a serious condition due to complications which may arise during 
the after-treatment. Three deaths occurred in this group: A man, 
aged seventy years, died from a pulmonary embolism three weeks after 
the accident, subsequent to a thrombosis of a vein of the calf. This 
demonstrates clearly the importance of daily active movements 
and massage of the lower limbs, in old persons confined to bed. 
A workman, aged seventy-tiiree years, developed a lethal broncho- 
pneumonia the day after the accident. This could possibly have 
been prevented by taking the patient out of bed for several hours 
e^•ery day or at least changing his position in bed frequently. In a 
housewife, aged eighty-two years, the shoulder dislocation was com- 
plicated by multiple rib fractures and fracture of the pelvis, with 
fatal fat embolism. 

Treatment. A thorough clinical examination should precede 
any treatment, giving an accurate idea about the position of the 
head. The roentgen-rays form a truthful test and a guide for 
eventual complicating • fractures. With Prof. Kronlein (1899 to 
1911) the Schinzinger method, was the method of choice for reduc- 
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tion in any uncomplicated case. The Kocher modification added 
elevation of the upper arm in a sagittal plane after its preliminary 
adduction to the trunk with subsequent outward rotation of the 
flexed forearm. This technic used formerly only in exceptional 
cases became in 1911, the routine procedure of Prof. Sauerbruch. 
Kronlein’s habit was to reduce the arm without general anesthesia; 
a preliminary hypodermic injection of morphine, however, being 
usually given. Gentle manipulations were combined with an effort 
to divert the patient’s attention from his condition. The majority 
of cases could be reduced successfully in this way. Kaufmann 
reports that out of 300 cases where he used the Kocher method in 
this way he had to resort to general anesthesia in only 1 per cent. 
In one of our observations, a subcoracoid dislocation, several 
attempts even under general anesthesia were fruitless. In a final 
trial more strength than proper was used. A sudden crack was 
heard. A fracture of the neck had resulted from too forcible 
manipulations, which are less liable to be utilized when reducing 
without the use of general anesthetic. 

In seven instances a modified Mothe-method was applied (heel-in 
axilla method). Often a sudden pulling of the arm toward the con- 
tralateral pelvic brim (Riedel) proved to be successful. In 1 case 
a permanent extension on the dislocated humerus in a perpendicular 
axis, patient lying on the unaffected side did not relieve the mal- 
position. This method (Hofmeister) is very efficacious in neglected 
cases, bringing about a gradual relaxation of the contracted shoulder 
muscles and thus rendering the difficult reduction possible. 

Ajter-ireatment. From 1899 to 1911 with Prof. Kronlein the 
reduced arm was immobilized for one to two or three weeks in 
a sling (mitella). In exceptional cases the arm was fixed to the 
thorax by a Velpeau bandage. After this time daily massage with 
active and passive motion was started, increasing in degree every 
day. In the meantime the arm was kept in a sling for perhaps a 
week. With Prof. Sauerbruch the time of immobilization was short- 
ened to a few days or at most a week. This was the technic gen- 
erally accepted in all the large clinics of Europe, also by Kiittner, 
whose results will be reviewed later. 

Of our 108 cases 65 left the hospital within a few days and con- 
tinued treatment in the dispensary. They all got well and did not 
require later readmission. Twenty left the hospital within thirty- 
two days with a normally movable shoulder-joint. Of the remaining 
23 cases 8 were reexamined; 7 had a perfect function. 92 (85.2 per 
cent) of our cases recovered with a freely movable shoulder-joint. 
IVo of those (aged fifty-si.x years and forty-four years) com- 
plained of radiating pains in the shoulder when the weather was 
changing. 

Schmidt, who treated 27 cases along the same Hue had 22 (SI .4 per 
cent) cured. In the other instances the lateral clcA'ation was par- 

voi., 107, so. 1. — FKiinuAiiy, 1921 9 
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ticularly restricted (5 cases or 18.6 per cent) . Schulz from Kiittner’s 
clinic found that from 54 patients only 7 (13 per cent) had a normal 
function: In 22 per cent the result was satisfactory; a restriction 
in the elevation of the arm and a muscular weakness persisted. 
Twenty-four (48 per cent) could not elevate the arm over a hori- 
zontal plane. In 65 per cent of the cases the working capacity was 
diminished by 20 to 30 per cent; in 10 cases even to 50 per cent. 
In the analysis of these cases Kiittner proposed early movement 
as a remedy for such mediocre results. 

The time necessary for healing in our series was tliirty to thirty- 
five days. We were not able to follow up all our cases as Gubler 
did, whose cases were taken from the Swiss accident insurance 
reports. He calculated from 184 uncomplicated cases of subcora- 
coid dislocation, an average duration for cure of thirty-eight days; 
i. e., when patients could resume their previous occupation without 
any complaint. His accurate statistics show very well that the 
older the patient the longer it takes to heal (see accompanying table) : 


Age, 

Duration. 

years. 

One month. 

Two months. 

Three months. 

More than 3 months. 

0 to 20 

21 to 30 

31 to 40 
41 to 50 
51 to 60 

61 to 70 
Over 70 

20 (87.0 per cent) 
41 (87.2 per cent) 
19 (52.8 per cent) 
15 (41.7 per cent) 
6 (30.0 per cent) 
2 (12.5 per cent) 

2 ( 8.7 per cent) 

6 (12.8 per cent) 
17 (47.2 per cent) 
14 (38.0 per cent) 

7 (35.0 per cent) ! 
7 (43.7 per cent) 
4 (66.6 per cent) 

1 ( 4.3 per cent) 

5 (14.0 per cent) 
4 (20.0 per cent) 
3 (18.8 per cent) 

1 (16.2 per cent) 

2 ( 5.5 per cent) 

3 (15.0 per cent) 

4 (25.0 per cent) 

1 (16.2 per cent) 


Korteweg who made a similar survey of cases in Holland, as did 
Gubler in Switzerland had an average duration of fifty-five days. 
The difference is partly explained by the fact that Korteweg 
had more cases treated in the clinic and less straight ambulatory 
patients. 

A revolution in the treatment of shoulder dislocation was brought 
about in 1911 by de MarhsLix’s functional method, whereby active 
and passive movements xoere institidcd immediately after reduction. 
Mechano-therapy, he thinks, is not as important as these movements 
performed daily in a very extensive way from the beginning of the 
treatment. With an experience of 157 cases, de Marbaix never 
observed a reluxation. After eighteen days of this treatment 97 
per cent of the patients could resume their previous occupation. 
The 3 remaining cases showed a chronic arthritis (periarthritis 
humero-scapularis). Even this amount of active treatment could 
not prevent this incurable condition, whose etiology is still the 
center of controversy and so very unsatisfactory for any treatment. 
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The compilation of de Marbaix illustrates very well the ill-effect of 
immobilization in uncomplicated cases of shoulder dislocation: 


1 

Average 

time 

required 

lor 


Cases. ^ 

1 

Remarks. 

! 

] 

healing, 

days. 

1 Total. ! 

1 1 

Cured. 


! 

Sudden extensive active mobi- 
lization. . ... . . . 1 

18 

97 

94 ( 97.9 per cent) 

1 

Mobilization after one week . ' 

55 

11 ^ 

11 (100.0 per cent) 


Mobilization after (loo weeks . | 

121 


3 

2 cases (40 per 

i 

Mobilization after third ■week . 

i 

300 

5 j 
7 

0 

j cent crippled) . 
7 cases (100 per 


1 

1 

1 

1 


cent invalid). 


The movements maintain the tone of the muscles, and facilitate 
the blood flow within and between the muscles, thus shortening the 
time necessary for the resorption of extravasated blood. Within 
the joint less adhesion formation with subsequent arthritic changes 
is possible. Kiittner in reviewing his bad functional results (see 
Schulz) made the statement that this might be improved by the 
inauguration of early active and passive movements. Patients who 
did not return to the clinic after reduction, but assumed their duties 
immediately, usually showed a perfect function, supporting in this 
way the principles of the treatment of de Marbaix. Thiem,’ 
Kaufmann, Kdrteweg and Gubler became strong advocators of de 
Mm'baix’s treatment. Although the statistics prove its superiority, 
this method is not yet generally accepted. It may be that it is too 
in considered of the natural human feelings that follow a serious 
injury, especially as the movements may be somewhat painful at the 
beginning. ^ The principle has to be kept in mind; slight difficulties 
in the details of its application according to the type of person we 
are dealing with, should not lead to a complete rejection of such a 
valuable method. Moltgen added to this method distension of the 
shoulder-joint by Hackenbruch clamps, to diminish the pain. He 
shortened the time of healing in his series to fourteen days. This is 
another proof of the value of the functional therapy. As de Marbaix 
sa> s, this therapy applies to every form of properly reduced uncom- 
plicated shoulder dislocation. As the subcoracoid form is the most 
frequent, we have discussed the treatment in connection with this 
most frequent luxation. 

2. Axillary Dislocations. Only 5 (4.3 per cent) cases belong to this 
group, thus proving the relative infrequency of this type of dislo- 
cation. All observations concerned males of twenty, thirtx', fortv, 
fortA -four and sixty-six A'cars of age. Twice the lesion was on the 
right side; three times on the left. 

Gubler had among .31 (21.7 per cent), 20 on the left side and II 
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on the right, with an average duration of healing of forty-three 
days. Twenty-nine (93.5 per cent) healed completely; 2 had a 
permanent defect. 

Two cases belonged to the erect and horizontal type of disloca- 
tions. In 1 case the arm was fixed in an elevated position (erect 
luxation). The other, a sixty-six year-old farmer, had his arm fixed 
in an abducted position of 110° (horizontal luxation). In three other 
observations the force was probably directed from above. 

Diagnosis. The diagnosis was made in our cases by examination, 
and confirmed by roentgen-rays. A fracture of the greater tubercle 
in 1 case did not interfere in any way with the usual treatment. 

Treatment and After-treatment. This was the same as that out- 
lined for the subcoracoid type. 

In no case was the reduction particularly difficult. Immobiliza- 
tion for the first week was always instituted. Then active and 
passive motion, increasing daily, followed or preceded by massage, 
helped to bring back the function. 

Late Residts. Three of these 5 cases were reexamined years 
after the accident. They were without any symptoms of impaired 
function. Two cases we lost track of. 

3. Posterior (Subspinous) Luxation. In 7 cases observed, all were 
males. In all the right side was affected. Five were over sixty- 
five years of age, the other 2 about forty. In 6 out of the 7 cases 
a direct fall on the shoulder was the responsible injury; fall on the 
elbow was recorded in 1 patient’s history. 

Diagnosis. In 1 case the virtual lengthening of the upper arm 
was mentioned; another case seemed to have presented a shortening. 
In a view from the side, the axis of the humerus was directed back- 
ward with its upper end. In 1 case the arm almost touched the 
thorax; a relative fixation was mentioned in all except 1 record. 
Unfortunately the roentgen-rays of these cases were not at hand. 
We do not know the details of eventual complications. In an eighty- 
four-year-old farmer a fracture of the neck of the shoulder blade 
was present. This was the cause of the head of the humerus dis- 
locating after every reduction. The patient was discharged unim- 
proved after twenty-seven days. A woman, aged seventy-four years, 
had a simultaneous fracture of the posterior border of the glenoid 
fossa, leading to the same condition as in the preceding case. Move- 
ments were possible to a certain extent. 

Death. A tailor, aged sixty-four years, died on the fourth day of 
double pneumonia. 

Treatment. In these uncomplicated cases, reposition was effected 
as usual by the Kocher method without any difficulty, except in 1 
case where seven unsuccessful attempts preceded the reduction. 
Thirty days was the average time patients were in the hospital. 
The 3 '^ were not completely cured on discharge. Changes of domicile 
unfortunately rendered a later examination of these cases impossible. 
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4. Cases of Subcoracoid Dislocations of Delayed Eeduction. A 
valuable appendix to our paper is an investigation of the cases where 
the reduction of the subcoracoid luxation was postponed for a 
variable length of time. It demonstrates the importance of a 
thorough clinical diagnosis verified by roentgen-rays with adequate 
treatment and points out the complications resulting from neglect 
of these procedures. Of the 16 cases, 11 were male, and 5 females. 
Two were in the fourth decade, 5 in the sixth, 4 in the seventh and 
3 in the eighth decade of life. In 5 (31 per cent) the greater tubercle 
was broken off, thus demonstrating the fixing action of the supra-, 
spinatus muscle for the head of the humerus. The extensive swelling 
setting in immediately after the injury was in these older people 
due to extravasation from sclerosed vessels, and the omission of 
roentgen-rays examination was responsible for these cases being 
treated as contusions of the shoulder for a variable length of time, 
until the persistent impairment of function urged another explana- 
tion than the reflex action of a painful contusion. 

Few Days Delayed. In a carpenter, aged fifty-seven years, 
many maneuvers for reduction were made by different doctors 
in the first four days before he was sent to the hospital. After 
several fruitless trials the head jumped back into place by using 
the elevation-extension method. A concomitant fracture of the 
greater tubercle may have been a primary lesion or resulted from 
these manipulations. The final result obtained was functionally 
satisfactory. 

A man, aged sixty-four years, was treated for contusion with 
compresses. After four days a roentgen-ray examination revealed 
the true nature of the injury. Reduction was easily performed. 
For two weeks tlie arm was bandaged to the thorax. Then passive 
motion was employed, the arm being in the meantime kept in a 
sling. No improvement being observed, a roentgenogram was 
taken, which showed a dislocated humerus with fracture of the sur- 
gical neck. An operation was rejected on account of the age of the 
patient, the chances for a functional improvement being too small. 
With greatly restricted mobility the patient left the hospital. 

Three and a Half Weeks Delayed. A painter, aged fifty-one 
years, was treated for contusion during three and a half weeks, 
then he was referred to the hospital. After repeated fruitless 
attempts to reduce the subcoracoid dislocation an open reduction 
was performed, Ank3dosis of the shoulder-joint resulted. Some 
motion with the scapula proved rather useful. 

One Month Delayed. A smith, aged sixty-two j^ears, fell on his 
shoulder. He continued to work for a day and a half; then he 
stopped on account of rheumatic pains. After a month he came to 
the hospital. Several attempts to reduce the dislocation proved 
unsuccessful. Finally it was reduced, and the arm kept immobile 
for sixteen da,vs. Though prolonged active and passive motion 
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followed, the mobilit 5 ’"remamed restricted; elevation to a horizontal 
plane was possible. Two analogous cases were treated for rheuma- 
tism for a month. After this time following repeated attempts 
reduction by the abduction-elevation method was successful. The 
functional result in these 2 cases, which showed a fr-acture of the 
greater tubercle remained grea% impaired. A fourth uncompli- 
cated case had the same course and result. 

Fu’e Weeks Old. Of 2 cases admitted five weeks after the injury, 
in 1, a woman, aged sixty-four years, reduction was possible after 
prolonged manipulations. The functional result was poor. In the 
other case, a farmer, aged seventy-four j’-ears, every attempt failed. 
He was discharged unimproved. 

Six Weeks Old. The woman, aged sixty-two years, summoned 
the doctor after six weeks. By permanent extension (Hofmeister) 
an attempt was made to lengthen the contracted muscles around 
the dislocated head. This proved unsuccessful. The patient was 
discharged. 

Two to Five Months Old. In a woman, aged sixty years, reduc- 
tion was impossible after two months. Operation was contraindi- 
cated at this age. The patient complained for years of severe pains 
in her stiff shoulder when the weather was changing. 

A woman, aged seventy-two years, and a man of the same age 
came tliree months after the injury. They were discharged unim- 
proved, an operation being inadvisable at this age. A shoemaker, 
aged seventy-four years, had the same history and course. 

A workman, aged forty-nine years, was operated five months 
after the accident. The wound healed per primam; but the motion 
remained greatly restricted. 

In another, a laborer, aged fifty-eight years, seven months after 
the accident the head of the humerus was extirpated. Also in this 
instance the result was very unsatisfactory. Sometimes on younger 
individuals this operative procedure gives very good functional 
results. 

These neglected cases illustrate very well the importance of an 
early accurate diagnosis controlled by roentgen-rays and subsequent 
rational treatment. 

5. Conclusions. Our study shows that reduction by gentle 
manipulations by the Kocher method after a preliminarj’^ hypo- 
dermic injection of morphia will usually prove satisfactory. Proper 
reduction will be attained in the majority of cases without general 
anesthesia, ■ Active and passive motion must be started immediately 
after reduction. No bandage is indicated. The patient should use 
his arm in his daily^ work. In a large series (157) of cases treated 
in this way (de Marbaix) no dislocation recurred. The time for 
complete cure with normal function therapy is greatly shortened 
(fourteen to eighteen days). 

In neglected cases reduction is possible even after weeks. Finckh’s 

\ 
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expBrience was that a dislocation of more than nine weeks duration 
could only be treated by open reduction in the absence of any other 
contraindication (age). In our cases, delay in reduction always 
resulted in a permanent impairment of function.* 
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REPORT OP SIX CASES OF CUTANEOUS ANTHRAX TREATED 
BY THE LOCAL AND GENERAL ADMINISTRATION OF 
ANTI-ANTHRAX SERUM. 
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The therapy of cutaneous antlirax lias been for many years a 
much disputed question. Tlie disadvantages and even dangers 

* express my sincere thanks to Prof. Paul Clairmont, head of the 

surgical chnic at the Universitj’ of Zorich for his courtesj' in permitting the use 
of the histones of the cases. 
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of the measures of local treatment of malignant pustule in general 
use have been spoken of by one of us at length in previous articles. 
Suffice it to say here that these disadvantages include scarring, 
disfigurement, pain, the danger of secondary infection being intro- 
duced, liability of spreading the disease locally or into the circu- 
lation, prolongation of convalescence, lack of specific action and 
high mortality rates. The pustule is best left to its own evolution 
rather than to employ the more radical measm-es, owing to their 
tendency to disseminate and generalize the local disease, while 
the more palliative measures exert their action entirely too super- 
ficially for any direct curative effect. 

The curative value of anti-anthrax serum should be regarded 
as established by the statistics now available. In the past the 
serum has in a great many cases been used in conjunction with 
some other measure of local treatment, which from our viewpoint 
was unnecessary and in many instances no doubt offset the efficacy 
of serum therapy. It must be remembered that anthrax in man 
is primarily a local infection with a decided tendency to remain as 
such in a high proportion of cases, and no method of treatment is 
warranted which tends to break down the barrier zone of the 
inflammatory process which Nature has so carefully and char- 
acteristically constructed in this disease. It is our belief that 
the local injection of serum provides a desirable means of therapy 
to replace the various methods that have been previously in 
common use, such as thermo-cautery, chemical cautery, incision, 
excision etc. 

For the local injection, a Luer or Record syringe, 2 to 5 cc capacity, 
with a fine needle is used. The needle is inserted into the indurated 
border of the pustule just outside the eschar, and is directed fairly 
deeply (from 2.5 to 3.5 cm.) into the subcutaneous tissues at the 
base of the lesion. A total of from 6 to 12 ce of serum is injected, 
the needle being inserted at two or three points, and the serum given 
so as to circumscribe the pustule. 

The injections are made once, twice and occasionally in very 
severe cases three times in twenty-four hours. Commonly in the 
usual case 4 to 6 injections suffice. 

There is a slight increase in the inflammation following the first 
one or two local treatments, but within two or three days the lesion 
has usually decidedly improved, the induration and soft edema 
subsided, and after one week the eschar alone remains at the site 
of the pustule. Cultures taken after the first few injections of 
serum are given are almost always negative. The eschar itself 
spontaneously separates from the underlying tissue dui'ing the 
second or third week and the wound that remains quickly heals 
with only a minute scar, which is commonly invisible on super- 
ficial examination. The theoretical basis for the local use of scrum 
has been discussed in the preyious papers.^' ® 
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The local injection is a supplementary measure to the general 
(intravenous, intramuscular, and subcutaneous) administration 
of serimr. The essential aims in giving serum being (1) to bring 
about a subsidence of the local lesion; (2) to counteract whatever 
toxemia may exist; (3) to anticipate and prevent the development 
of an anthrax septicemia, or to control the same if it exists when 
treatment is begun. 

The frequency of injection, the amount of serum given and the ^ 
route of administration should, we believe, be graded according, 
to the severity of the case. Thus the serum administered varies 
in amount from 40 cc in mild cases every twelve to twenty-four 
hoiu’s to 80 to 130 cc every six to eight hours in the more severe 
cases with voluminous lesions. In septicemic cases the dosage is 
still larger, 200 to 300 cc every three to six hours intravenously. 
Dm-ing the first twenty-four hours of treatment, while awaiting 
the result of blood culture, if there is any question as to the severity 
of the case, and if there is the least possibility of septicemia, it is 
best to use large doses, 100 to 150 cc, given intravenously every 
six to eight hours. It is now a well-recognized fact that some of 
the most grave types of cutaneous anthrax may have little con- 
stitutional disturbance. Probably the one factor which should 
guide us most in the first day’s treatment is the size of the lesion 
and extent of the soft edema, but even this is not an invariable 
index of the severity of the case. S;^’mmers,^ in reporting the 
successful treatment with recovery in a septicemic case, has recently 
emphasized the advisability of massive dosage until the result of 
the blood culture is known. The writers wish most emphaticallj* 
to agree with Dr. Symmers’ contention in the matter. After this 
initial twenty-four hours of treatment and with the blood cultiue 
findings at hand, one can then follow the plan of dosage outlined 
in previous papers by Dr. Eiclfiiorn and one of the -writers. 

The anthrax serum used in this country is that prepared by 
immunization along the lines suggested by Dr. Eichhorn, former!}'- 
of the Bureau of Animal Industry, Washington, D. C. Immune 
serum thus prepared has been shown to be more potent than the 
European preparations. 

Anthrax serum affords the most desirable method of therap\^ for 
anthrax for several reasons. It offers the least pain; a minimum 
of scarring and deformity; it is applicable to all forms and locations 
of the malady; it is a specific measure and a safeguard against 
generalization of the local disease if used in time. It has on an 
average the lowest mortality rate and necessitates a relatively 
short absence from employment. Recovery occurs without any 
serious complications or secpiels. 

']\vo cases of cutaneous anthrax which were successfully treated 
by the local and general administration of anti-anthrax scrum 
have been previously reported Subsequently in two later papers^ 
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the advantages of the serum treatment of the disease as compared 
to the various commonly employed methods of therapy have been 
emphasized. The present paper includes the case reports of 6 
additional patients who have recovered under local and general 
serum therapy; 6 other patients have also been cured, but the 
case histories are not included. In addition to this series of 14 
successfully treated patients, we have 2, both of whom presented 
a septicemia on admission, and Avho died, 1 within twenty-four 
hours, the other within thirty-six hours of entrance to the hospital. 

Case Reports. Case I.— No. 3125. A young man, aged twenty- 
nine years, was admitted to the Kingston Avenue Hospital on 
December 23, 1919. 

Present Illness. The first symptom observed by the patient 
was on December 21, when he noticed a small “pimple” on the 
right side of hi^ neck. This was accompanied by slight local dis- 
comfort, weakness, malaise and later diarrhea. The lesion con- 
tinued to grow larger until the time of admission to the hospital. 
The patient’s occupation was that of a truckman and on December 
17 and 18 he had been handling hides imported from China. 

Physical Examination. The pustule is located on the right side 
of the neck in the submaxillary region, and measures 3 cm. in 
diameter. It consists of three zones: A central depressed cherry- 
black eschar, very tenacious, attached intimately to the under- 
lying tissue, a white elevated border containing here and there a 
few vesicles oozing an occasional drop of serum and a red areola. 
Around the pustule is a hard indurated swelling measuring 6 cm. 
in diameter, and this in tiun is smrounded by a -soft edema, extend- 
ing to the left side of the neck doAvmvard to the region of the trachea- 
and upAvard to the loAA^er portion of the face. The constitutional 
symptoms are not marked, the temperatme, pulse and respiration 
being 100° F., 120 and 30. The heart, lungs and abdomen reveal no 
abnormality on examination. A blood count shoAA^ed 17,000 AA^hite 
cells, with a differential count of 75 per cent poljmiorphonuclears, 
23 ljnnphoc5d;es and 2 large mononuclears. 

Clinical Course and Treatment. December 23. On admission 
38 cc of Eichliorn’s anti-anthrax serum AA’-as giA'^en intramuscularly 
and subcutaneously in the left buttock, and 6 cc was introduced 
by local infiltration around the lesion, the needle being inserted at 
t^ee points. December 24: The lesion is less actNe in appearance. 
There is no longer any oozing of sermn from the vesicles, the indu- 
ration is a little more pronounced but this is probably the result 
of the injection of the preAuous day. The general condition is im- 
proved; the temperature at 8 a.m. AA^as 101 ° F., pulse 106 and respir- 
ation 28. At 10 A.M., 45 cc of anthrax serum Avas injected intra- 
muscular and 8 cc of serum was gNen around the lesion. December 
26 : PustAile much improA^ed, the inflammatory reaction smrounding 
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tli6 lesion has practically disappeared as has also the blanched zone, 
leaving a flat black central eschar which is still intimately attached, 
and located in a small area of induration and edema. In the 
morning 32 cc of anthrax serum was given by intramuscular and 
subcutaneous injection and 7 cc of serum was infiltrated around 
the lesion. December 27 ; The lesion presents all the characteristics 
of one which is rapidly drying up, the tissues around the black 
central eschar having assumed a shrivelled appearance. The 
edema and induration are less. December 29: The lesion con- 
tinues to dry up, the edema has practically entirely disappeared. 
The patient is able to be up out of bed. January 3; A multiform 
erythematous rash with slight artliritic pains, and some swelling 
of feet and hands has appeared and due to the seriun. January 10 : 
Eschar has spontaneously separated from the underlying tissue 
and with a forceps without any traction was removed. The base 
of the wound shows clean granulations. The edges were drawn 
together by adhesive plaster. 

The patient was discharged on this day, and when seen two 
weeks later the wound had entirely healed, leaving a minute scar 
visible only on close inspection. The patient’s general health was 
excellent. 

Bacteriological Report. Cultures taken on admission from the 
serum oozing from the vesicles and by lifting up the margins of the 
eschar revealed a large Gram-positive bacillus, with square cut 
ends, occurring singly and in chains. The bacillus was non-motile. 
The colonies on agar plates were large dry, white, opaque with 
fringing projections. A few staphylococcus colonies were also 
present. Transplants from the large colonies gave a pure growth 
of anthrax bacilli showing spore formation. Inoculation of a 
culture into a white mouse produced death in twenty-four horn’s, and 
the same bacillus was recovered from the internal organs of the 
animal. In direct smears, it showed a capsule. All cultures from 
the lesion after the initial treatment w^ere negative for anthrax. 

Case IL— No. 1927. A man, aged forty-six years, was admitted 
to the Hospital on September 15, 1920. Occupation was that of 
longshoreman. 

History. On September 11, while working, the patient began 
to feel tired. He returned home, and shaved, in doing which 
he cut off the “head of a pimple” which he noticed on the right 
side of Ills face. During the following two days his face became 
swollen and inflamed around the site of the “lesion.” He felt 
rather weak, but little pain was experienced at any time. On 
September 13 a crust formed on the lesion. On September 14 he 
called a physician who gave him a solution to apply. The swelling 
became worse and on the following day the doctor advised him to 
go to the hospital. 
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Physical Examination. The pustule is located on the right side 
of the face. It consists of three zones: A cherry-red, depressed, 
central eschar, firm and tenacious, measuring 3 cm. x 2.5 cm., a 
small narrow blanched zone measuring about 3 mm. and indefinite 
in places, and a red areola measuring about 5 mm. Around the 
pustule is a zone of induration, 6 cm. in diameter in most plaees. 
This in tmn merges into a soft edematous swelling extending 9 cm. 
on the inner side reaching to and almost entirely closing the left 
eye, and on the outer side extending 6 cm. involving the left auricle 
and mastoid process. The lesion is not especially painful and is 
not sensitive to touch. The examination of the chest and abdo- 
men are negative with the exeeption of an impairment of the 
muscular quality of the first sound at the apex. The general condi- 
tion is fair. The temperature is 100° F., pulse 70 and respiration 24. 

Clinical Course and Treatment. On September 15, at 8 p.m., 
40 cc of Eichhorn’s anti-anthrax serum was injected intravenously 
and 8 ec subcutaneously around the pustule, the needle being 
inserted at three points, 1 cm. outside the eschar, in the indurated 
zone. At 11.25 a.m. the patient had a fairly marked chill lasting 
fifteen minutes, following which he perspired profusely. In the 
afternoon the patient was feeling so much better that he wanted 
to sit up in bed and read the newspaper. There was consider- 
ably less soft edema present than on the previous day. September 
17, 10 A.M.: 45 cc anthrax serum given by intramuscular and sub- 
cutaneous injection also 42 cc by the intravenous route and 8 cc 
around the lesion. Very marked improvement in . the pustule is 
already evident, and the edematous and indurated zones are reduced 
in size. The patient’s general condition is excellent and temper- 
ature has reached normal. September 18: 45 cc of antlirax serum 
given subcutaneously and 8 cc around the lesion. The pustule is 
improving rapidly, the blanched zone and red areola having dis- 
appeared, the soft edema has almost entirely subsided, the indurated 
border is shrivelled up and is much reduced in size. September. 
19: 35 cc of antlirax serum injected subcutaneously. September 
22: The patient is now sitting up and the lesion has an entirely 
different appearance, in fact all that remains is the central eschar 
elevated above the surrounding tissue like a button. September 
30: Eschar detached from the underlying tissue by lifting it up 
with a forceps. The base of the wound below looks fairly clean 
and has almost filled up to the level of the skin with healthy granu- 
lations. October 3: Wound clean; no discharge; margins drawn 
together by adhesive plaster. October 6: Patient discharged, the 
lesion being almost healed. The wound healed within a week 
afterward and a minute scar visible only on careful inspection 
remained. 

Bacteriological Report. All blood cultures were sterile. The 
cultm-e of the wound taken a few hours after admission showed a 
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large Gram-positive bacillus corresponding in its morphological 
and cultural respects and its pathogenicity to the organism isolated 
in Case I, and therefore anthrax. All subsequent cultures taken 
after treatment was started were negative. 

Case III.— No. 1015. A man, aged forty-eight years, was ad- 
mitted to the hospital on April 17, 1920. His occupation was that 
of a scaleman in warehouse for hides. 

History. On April 9, while sitting beside a fire, a spark was blown 
onto the skin of his neck producing a small blister. The same 
night he shaved and in doing so cut the blister. He continued to 
go to work until April 16, during which time the pimple which had 
appeared gradually became larger and a serous fluid continually 
oozed from it. On April 16 he began to experience some difficulty 
in swallowing and felt for the first time very sick. At this time he 
was seen by a physician who said he had a boil. The following 
day he was much worse with headache, chills and perspiration, 
and was transferred to the Wyckoff Heights Hospital where a 
diagnosis of anthrax was made and 40 cc of Eiclihorn’s serum was 
administered by the intramuscular route. He was then trans- 
ferred to Kingston Avenue where he was seen by Dr. Eicher and 
the writers. 

Physical Examination. Patient is rational, but complains of 
pain in his neck, and states he has difficulty in swallowing and 
that his voice is hoarse. 

On the right side of the neck about 2 inches below the angle of 
the jaw and on a line with the sternocleidomastoid muscle there 
is a large angry looking lesion, elevated above the smu-ounding 
tissue and measui-ing about 4.5 cm. x 3 cm., rather elongated and 
^ comprised of a central cherry-black eschar, grayish-white vesicular 
rim, and red areola. Puncture of the vesicular border causes a 
serous exudate to pom out. Around the pustule is a hard brawn 3 '' 
swelling measuring 1 cm. at the upper and inner margins of the 
lesion and 3 to 5 cm. at lower and outer borders, and of an erj^sipe- 
latoid appearance. Bejmnd this there is a soft edema extending 
below to the fourth rib on the right side, and posteriori}^ to the 
median line of the neck. 

The chest and abdomen were negative with the exception of a 
faint systolic murmur at the apex. A blood count taken on 
admission showed a total leukoc}i:e count of 13,300, differential: 
pol}Tnorphonuclears, 86 per cent; l}Tnphoc}’tes, 13 per cent; eosino- 
philes, 1 per cent. The temperatm-e was 103° F.; pulse, 90 and 
respiration, 26. 

Subsequent Clinical Course and Treatment. April 17: At 10.30 
P.M., 26 cc of antlu-ax serum was injected intravenously and G cc 
of serum was given around the lesion. At 11.20 r.M., the patient 
had a rather severe chill with some cyanosis and lasting about 
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fifteen minutes. This was followed by profuse perspiration. 
April 18: The patient’s general condition is very much improved, 
and the temperatm-e is normal. He has no complaints and states 
that he feels much better in every way. Forty cc of serum was 
given subcutaneously and by intramuscular injection and 8 cc 
was infiltrated subcutaneously around the lesion. April 19: At 
12..50 p.Jii., 17 cc of serum was injected intravenously and 7 cc was 
given around the lesion. The total leukocyte count just before 
the administration of serum was 13,600, while at 1.45 p.m. it was 
9000, and the white cells were clumped despite thorough shaking. 
.At 3.15 P.M. it was 16,000 and at 6.30 p.m., 12,800. April 20: 
40 cc of serum was administered by the intramuscular and sub- 
cutaneous routes, and 8.5 cc by local injection. The lesion is 
rapidly drying up and the indurated zone and the edema are rapidly 
diminishing in size. April 21 : The pustule is now on a level with 
the surrounding skin, the vesicular zone and the red inflammatory 
areola have disappeared leaving the dry, central reddish-blaek 
eschar with an indurated zone which has shrunlcen greatly, 
measm’ing now only 1.5 cm. at its widest point. The induration 
is of softer consistency, and has lost its red color. The soft edema 
is almost gone. The tiunor no longer stands out on the neck as 
a bulging mass as it did four days ago. April 23 : 20 cc of anthrax 
serum given by intramuscular injection. April 26: 3 cc of serum 
injected locally. April 28 : Continued improvement. The patient 
has been sitting up out of bed for the last few days. Some indu- 
ration has reappeared at the upper part of the lesion and a small 
amount of creamy pus can be pressed out of this area. A small 
incision was made into this superficial abscess, the pus evacuated, 
and packing inserted, a wet dressing of 1 per cent chlorazene being 
applied. April 28 to May 11: The patient is in excellent general 
condition, and is up and around. The wound is clearing up. 
May 18: The woxmd is entirely healed. The skin over it is of a 
good healthy color and there is just a slight thickening, but no 
scarring. May 19: The patient was discharged in excellent 
physical condition. He was seen subsequently at long intervals 
and. there was no sequels from his attack and the scar left was 
almost in^’isible. 

Bacteriological Report. The smears taken at the Wyckoff Heights 
Hospital and at Kingston Avenue Hospital on admission showed 
a small number of bacilli which were very large. Gram-positive, 
and with square cut ends, morphologically identical with anthrax. 
Cultures were negative after admission, but clinically the case 
was beyond all question one of malignant pustule and the history 
of exposme was clear. This was further proven by the results of 
treatment with anti-antlirax serum. 

Case IV.— No. 739. A man, aged twenty-seven years, was 
admitted to the hospital March 12, 1920. 



' REGAN: CUTANEOUS ANTHRAX ‘ . 263 

History. The patient is employed in a brush factory in which 
shaving brushes are manufactured, his duties being to clean out 
the loose hair after the brushes are made. On March 7 he noticed 
a “boil” on the right side of his neck. On the following morning 
he consulted a physician, who advised operative interference. 
The boil was incised, a di’essing applied and he went home. The 
pustule became rapidly worse and an extensive edema appeared 
involving the neck and lower portion of the face. 

Physical Examination on Admission. The patient does not 
appear to be severely ill. The pustule is located on the right side 
of the neck just below the inferior maxilla and presents a lesion of ^ 
a peculiar appearance, consisting of a central black eschar measuring 
about 1.5 cm. perforated in its central portion by several sieve- 
like openings. The eschar crust appears to cover a hollow dry 
cavity. Around the eschar is an indurated zone measuring about 
3.5 cm. in diameter which is in turn surrounded by an area by soft 
edema extending upward to the right cheek and downward almost 
to the clavicle. The margins of the eschar are deeply adherent 
to the neighboring tissue and can be detached only with the greatest 
difficulty. A blood count taken on admission showed 11,41)0 
leukocj^tes, with a differential count of 87 per cent poljunorphonu- 
clears; 12 per cent lymphocytes, and 1 per cent large mononuclears. 
March 12: At 9 p.m., 30 cc of anthrax serum was injected by the 
subcutaneous and intramuscular route. March 13: At 4 P.M., 
35 cc of antlirax serum given by the same route, also 8 cc injected 
locally into the indurated tissues around the eschar. March 14: 
There is more inflammatory reaction in the pustule. The indurated 
area is slightly more extensive and more deeply red in color. At 
5 P.Ji., 8 cc of serum injected locally and 30 cc intramuscular and 
subcutaneous. March 16: The edema around the lesion is almost 
entirely gone, but the induration is still present; 10 cc of serum 
administered by local injection. March 18: Induration still 
present around the lesion but the skin is becoming vTinkled. 
General condition of the patient is good. March 20: 8 cc of 
anthrax serum injected locally into the indurated margin of the 
eschar. March 21 : Eschar crust can be loosened up at its margins, 
and beneath there is a profuse purulent secretion, evidently due 
to a secondary infection as cultures show a staphylococcus, which 
may have been introduced with the initial surgical incision. March 
26: Lesion improving rapidly, induration and inflammation have 
disappeared with the exception of the right side of the wound. 
The eschar lias spontaneously separated. March 28; The wotmd 
continues to improve the discharge becoming progressively less 
and the healthy granulations covering the ulcer. March 29: 
The margins of the wound were drawn together by adhesive and 
the patient was allowed to go home. The wound healed entirely 
within about one week after discharge, leaving a minute almost 
invisible scar. 
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Bacteriological ReiJort. Cultures from the _ wound taken on 
admission Avere negative for antlu’ax. Yet clinically there could 
be no question of the diagnosis, and the inability to find the organism 
in the superficial portions of the pustule was no doubt due to the 
early surgical treatment before the case came under observation. 

Case Y.— No. 2414. A man, aged thirty-three years, was. 
admitted to the hospital on December 8, 1920, Avith a diagnosis 
of anthrax. Occupation is that of a truckman, in AAdiich Avork he 
often handles imported hides. 

History. Patient noticed a small pustule on his right arm eight 
days before admission. He paid no attention to it until December 
3, AAdien he began to feel Amry ill, had chills of a seAmre type, one 
after another with high fever and delirium at intervals. These 
symptoms continued on the following four days the lesion mean- 
AA'hile groAAung larger and becoming a very blue color. 

Physical Examination on Entrance. The pustule is located on 
the palmar aspect of the forearm just beloAv the bend of the elboAAq 
it consists of tAAm zones: A cherry-red-black central eschar measuring 
2.5 cm. in diameter with a surrounding red eleA^ated border. The 
lesion is situated in the center of a marked edematous sAA'elling 
AAdiich extends on either side for almost 9 cm. General examination 
othei'AAdse Avas negative, AAuth the exception of a slight impairment 
of the myocardial element of the first sound at the apex. 

Subsequent Clinical Course and Treatment. On admission the 
patient Avas seen by Dr. Charles Sherry of the resident staff and 
40 cc of Eicliliorn’s anti-anthrax serum was given intravenously, 
30 cc intramuscular and 13 cc around the lesion, cultures haAung 
been taken preAuously from the pustule and from the blood. 
December 9, at 3.30 p.m., an intraAmnous injection of 40 cc of the 
serum diluted with 60 cc of sterile physiological saline Avas adminis- 
tered. At 5 P.M. IS cc of serum was giA^en around the lesion. 
December 10: At 12.30 p.m., an intraAmnous injection of 25 cc of the 
serum in 25 cc of sterile normal saline AA’^as gNen, also 40 cc of serum 
was injected intramuscularly and subcutaneously. December 11; 
The lesion is little changed, the edema persists also quite some 
induration and a fairly marked inflammatory reaction AAuth red- 
ness and slight pain is present for seAmral inches around the lesion, 
eAddently due to the serum. Wet chlorazene dressing (1 per cent) 
applied. Patient’s general condition excellent, fever has entirely 
subsided and he feels fine. At 4 p.m., 50 cc of serum in 50 cc normal 
saline given intravenously, and 10 cc injected locally. December 
13: Lesion A’ery much improAmd; the inflammatory reaction due 
to local injections of serum has disappeared. The redness, edema 
and SAA'elling haAm all subsided. At 11 a.m. 55 cc of serum giA’-en 
subcutaneously, and at 5 p.m., 75 cc in 30 cc sterile physiological 
saline intraA^enously. December 14: At 3 P.M., 50 cc of serum in 



REGAN: CUTANEOUS ANTHRAX 


265 


50 cc of sterile physiological saline injected by the intravenous- 
route. December 15: 40 cc of serum by subcutaneous injection.. 
December 16 ; Lesion is rapidly drying up, and very little induration’- 
remains; the tissues about the eschar have assumed a slirivelled' 
appearance. December 21: Patient able to be up and around. 
December 29: Eschar has in the last few days spontaneously 
separated and come out; base of the’ woimd presents healthy 
granulations. January 3, 1921: Edges of ulcer strapped together 
and patient discharged. January 17; Patient seen, wound has 
been healed for almost a week. There will be, if any, only a minute 
scar. General health excellent. 

Bacteriological Report. The blood cultm*e of December S, while 
negative for grovi:h by transplants presented on direct smears 
of the glucose broth a few bacilli morphologically like anthrax. 
The culture of the lesion taken on admission gave a pure growth 
of bacilli, typical in all respects of anthrax and having the same 
cultural characteristics and pathogenicity as that isolated in Case 
I. All subsequent cultures from the pustule were negative. 

Case VI.— This patient was treated by Dr. Claude Almond, 
formerly of the resident staff of the hospital and he has kindly con- 
sented to the inclusion of a brief reference to it in .the present report. 

Case No. 2241. A young man, aged eighteen years, was admitted 
to the King.ston Avenue Hospital August 2, 1919, with a diagnosis 
of antlirax. 

History. On July 26, the patient noticed a small papule just 
at the margin of the hair above the left eye. The swelling around 
the papule gradually enlarged, and by July 31 the entire left side 
of the face was involved. Just before the papule appeared he 
had used a new shaving brush which had been recently purchased. 

Physical Examination. The pustule is located above the left 
eye, and measures 4 cm. in diameter. It has a well defined areola, 
and two distinct vesicles at the margin of the lesion. These latter 
are oozing. a serous fluid at intervals. There is a thick dark eschar- 
covering the lesion and it is somewhat depressed in its center.. 
The tissues around the pustule show some induration. There is- 
a soft edema of the left side of the face and neck AA'ith moderate 
enlargement of the cervical lymph nodes. 

Treatment. August 2; 20 cc of anthrax serum by intramuscular 
injection, 8 cc around the lesion. August 3: 20 cc anthrax serum 
intramuscularly, and 7 cc around the lesion. August 4: 30 cc of 
anthrax serum intramuscularly, and 7 cc locally injected at the base 
of the eschar. August 6; 20 cc of anthrax serum intramuscularly. 
August 6: 12 cc of anthrax serum injected locally. August 10; 
28 cc of serum !)y the intramuscular route, and 8 cc locally. 

Clinical Conrfsc. By August 4 the pustule was beginning to 
diminish in size and to dry up. On August G the induration 
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around the lesion had disappeared, as also had^most of the soft 
edema. The lesion continued to improve and the esc]iar spon- 
taneously separated hn August 15. On August 22 the lesion had 
practically healed over. The patient was discharged on August 
27, with no sequels, practically no scarring, and in very good 
condition. 

Bacteriological Report. Blood cultures were negative. Cultures 
from the wound on admission gave a growth of large Gram-positive 
bacilli corresponding in all respects to those described in Case I, 
and evidently antlirax. 

Conclusions. The local and general administration of anti- 
anthrax serum is the most logical, effective and specific method of 
treatment for cutaneous antlirax that can be employed. It possesses 
less objectionable featiu-es, and none of the dangers of the methods 
previously in common use. It may be relied on to cure every 
case of malignant pustule if the patient is not suffering from some 
clironic debilitating disease and comes under observation before 
septicemia has already developed. Even in the latter instance, 
it is the one method that offers the slightest chance of a success 
and therefore should always be tried. 

Two cases treated by this method have been previously reported; 
in the present paper 6 other cases are included, all of whom 
recovered. We have, in addition, records of 6 more patients who 
were treated in a similar manner and in whom recovery ensued. 
This makes a total of 14 recoveries with serum therapy. We 
have had 2 failures in our experience, both patients coming under 
observation within less than forty-eight hours of death and with 
an anthrax septicemia already well developed' on their admission 
to the hospital. 
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SYPHILIS OF THE HEART AND BLOODVESSELS. 

By Tasker Howard, M.D. 

0 

BROOKIiTK, N, Y, 

The importance of the subject of sjqihilis of the heart and blood- 
vessels depends upon several factors: Its frequency, its high mor- 
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tality and the fact that, untreated, it is. usually progressive, while 
if properly treated it may- often be controlled. Its frequency is 
attested both at the autopsy table and in the clinic. Brooks^ 
found fatal circulatory failure directly attributable to syphilis 
in two-thirds of 50 consecutive autopsies on syphilitic subjects. 
Clinically we find from 30 to 60 per cent of all cases of aortic regm*- 
gitation and practically all cases of -aortic aneurysm are due to 
syphilis, while many cases of angina pectoris fall in the same cate- 
gory. The mortality of these conditions is too well known to 
require comment. In the study of 100 S 5 q>hilitic patients from a 
sjqihilis clinic, I have found 40 per cent showing cardiac abnormali- 
ties.^ Many of these abnormalities disappeared under treatment, 
particularly in the early cases. Even the more serious later involve- 
ments frequently respond very satisfactoriB’’ to specific treatment. 
This is not without its dangers. Routine ‘ ‘anti-syphilitic treatment’ ’ 
of these patients often ends in disaster. Wile® believes that the 
arsenical preparations are too dangerous to use at all, and advises 
urologists not to undertake the treatment of such patients without 
the cooperation of an internist. It seems to me that much of value 
would be lost if we discarded the use of the arsphenamine prepara- 
tions entirely; but they should be used very cautiously, the dose 
being minimal, and the patient kept in bed and watched very 
carefully. 

Before taking up the clinical side of the subject may I present 
briefly what happens to the tissues of the circulatory system in the 
course of a sjqibilitic infection? Early in the disease, there is a 
widespread distribution of the invading organism. At this time 
there is apt to be a little fever, and visible lesions due to the presence 
of the treponema appear on the skin and mucous membrane. But 
few autopsies have been performed at this stage of the disease, but 
it has been conclusively shown that even thus early, the offending 
organisms are found in the heart and aorta. Parenchjmiatous 
degeneration is seen in the muscle, and about small branches of the 
coronaries and vasa vasorum of the aorta there have been found 
little collections of Banphoid and epitheloid cells. Brooks describes 
perforation of the aorta through a luetic lesion at this stage {loc. cit.). 
There follows fragmentation of the muscle fibers and proliferation 
of the fixed connective-tissue cells with ultimate scar formation. 
Within the aorta such processes are said to begin in the adventitia 
and outer layers of the media, working toward the intima, which 
ultimately becomes thickened and hyaline. It is such weakened 
areas that give way under the pressure within the vessel and bud 
out into aneurysms. Involvement near the root of the aorta usually 
involves the aortic valve, giving rise to aortic regurgitation. The 
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orifices of the coronaries are many times partially blocked Avitli 
consequent myocardial degeneration of a secondary nature. The 
smaller A'essels, as most t;sq)ically seen in the brain, are the seat of 
perivascular infiltration, with involvement of the vessel wall, thiek- 
ening, obstruction of the blood flow and formation of miliary aneu- 
rysms. These changes are usually late in their development. I 
have seen a tiny aneurysm of sjqihilitic origin in one of the retinal 
arteries. 

Clinically, cardiac involvement may often be recognized early in 
the disease if it is looked for. Of 50 syphilitic patients, whom I 
examined during the secondary stage, 8 complained of palpitation 
of the heart, 5 of cardiac pain and 3 of dyspnea. One had edema. 
Cardiac dilatation may often be made out, and the heart is often 
found to be overacting, as in fever, with throbbing carotids, and 
possibly an occasional extrasystole. A common sign is reduplica- 
tion of the second sound at the apex. Such signs mean syphilitic 
invasion of the myocardium and require some consideration in the 
treatment. It is obvious that the most important indication is the 
eradication of the infection, as promptly as possible, which means a 
vigorous course of arsphenaraine and mereury. It should be remem- 
bered, however, that a full dose of arsphenamine may give a local 
cardiac reaction in the form of increased symptoms and it is wiser 
to begin with small doses, say, 0.3 gm. of the milder neoarsphenamine. 
Such a patient should then be decidedly limited in his activity and 
should be confined to bed for at least twenty-four hours after each 
arsphenamine injection until the cardiac symptoms have abated. 

This tjqie of case is perhaps, the most important of any, because 
at this stage there is every reason to believe that serious cardiac 
vascular syphilis may be prevented. 

An example of early myocardial involvement is the ease of E. M. 
He was a watchman, aged twenty years, who had no previous illness 
except mumps. Three months before admission he had develojDed 
a primary sore. About eight weeks after this he had noticed sore 
throat and cutaneous eruption. Shortly afterward he began to 
complain of precordial pain and palpitation on exertion or excite- 
ment. AMien I first saw him he had received five weekly injections 
of mercury salicylate. At this time he still showed a fading eruption 
on the arms and trunk and a general adenopathy. His heart 
extended 3 cm. to the right, 17 to the left, reaehing the anterior 
axillary line. There was a systolic murmur at the apex, which was 
not transmitted until after exercise when it was louder and could 
be heard in the axilla. The second sound was reduplicated at the 
apex. There was a eardio-respiratory irregularity only, and the 
rate was not elevated. He showed no signs of venous stasis. With 
rest and continued mercurial treatment, his symptoms practically 
disappeared in the course of a month, and the transverse diameter 
decreased from 20 to 15 cm. 
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Perhaps tlie commonest and most tj^iical cardiac lesion of sj^pli- 
ilis is aortic regurgitation. The figures on the relati^^e frequency 
with which this lesion is due to sjqihilitic and rheumatic infections 
differ considerably. In our series of 100 cases at Long Island, only 
36 per cent were syphilitic. This is considerably lower than is 
usually given. At all events sjq>hilitic regurgitation is a cominon 
disease. It usually is discovered years after the original infection. 
In fact many times the patient is quite unaware that he has syphilis. 
The disease may be roughly divided clinically into two stages, the 
first being without sjnnptoms, or with such minor complaints as 
a little palpitation or throbbing in the neck and head on exertion, 
while tire second stage is characterized by the development of 
dyspnea and edema. The distinction is really a very vital one, as 
the transition from the first to the second stage signifies,- as a rule, 
that there has been sufficient specific involvement of the myocar- 
dium to interfere with its proper function. Specific treatment in 
either case may check the progressive S3q)hilitic process, but in the 
■case of patients in the first stage they are left with sufficient myo- 
cardial margin to meet even the increased demands of a leaky valve, 
while patients in the second stage have already lost their margin of 
safety and possibly more besides. The heart muscle does not 
regenerate and scar tissue is useless. The case is not altogether 
hopeless however, for patients who have developed symptoms. 
Proper rest and conservation of the muscle that they have left may 
reinstate them into the first stage, and specific treatment, by pre- 
venting further damage, offers some hope of keeping them there 
for a very considerable period. 

To consider in some detail the treatment of these patients, let 
us first consider the case of a patient with a clean-cut diagnosis of 
sjqihilitic aortic insufficiency but without symptoms. His circu- 
latory system will require no non-specific treatment; but it is of^ 
course advisable to caution him against putting undue strain upon 
his heart by violent exercise. The specific treatment should ulti- 
mately be as thorough as possible, but in the earlier stages it is 
well to remember the chances of a local reaction which may prove 
disastrous. I believe it is safer to begin' with small doses of mer- 
cury, using from | grain to grains of one of the insoluble salts 
weekly by intramuscular injection. The patient should be seen 
two days after each injection and promptly put to bed with the 
first suspicion of myocardial failure. After six or eight weeks of 
mercury, one may turn to arsenic. Here again the danger of a 
reaction must be borne in mind— 0.2 gm. of neoarsphenamine is 
quite large enough for the first dose. Tlie patient should receive 
the injection in bed and stay there for twenty-four hours. If he 
shows no reaction the next day he may be allowed to get up. After 
a week the dose may be doubled. The tiiird week a full dose may 
be given, if no reaction is observed, and thereafter ansphenamiim 
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may be used as it is more potent than neoarspbenamine. No car- 
diac reaction is likely to be observed after this period. If a reaction 
is encountered while working up to the maximum dose, the patient 
should be kept in bed, and smaller doses used after it has passed off. 
I^Tien it is established that the patient tolerates specific treatment 
well, he should be treated like any other s;^T5hilitic with alternating 
courses of 6 or 8 arsphenamine injections and 8' to 12 • mercury 
injections, or inunctions if you prefer, with periods of rest from 
all treatment, and attention to his general condition like any 
other patient. Periods of potassium iodide or mixed treatment may 
prove helpful. A negative Wassermann should be the goal, but 
of course, if it is not reached, one cannot keep up the treatment 
indefinitely and it is not necessarjL 

In fact, it is well to caution the patient at the start that the 
Wassermann may prove refractory, but that if he takes sufficient 
treatment, the Wassermann may ultimately be disregarded. If I 
were such a patient, I should prefer to have 5 or 6 courses of 
arsphenamine, with mercury in betv^een, stretched over about three 
years, and would be content thereafter with an oecasional course of 
mixed treatment. 

I am afraid I can offer no illustrations of the first type that would 
be worth recording. Such patients are usually lost track of. The 
prognosis is, of course, doubtful, but it is certainly better than before 
we learned of the s;^’philitic nature of the disease. The patient is 
left with an aortic leak but its progressive character is at least con- 
siderably checked. 

A much more difficult problem is presented in the case of a 
patient with sj^ihilitic aortic regurgitation who has developed sjunp- 
toms of broken compensation. The outlook is notoriously unfavor- 
able and yet sometimes a good deal can be accomplished. Under 
such circumstances the specific treatment has to be postponed until 
the heart is doing reasonably well and even then it must be adminis- 
tered with the greatest caution. In the presence of dyspnea and 
edema, absolute rest in bed is, of course, indicated. Some form of 
opium is usually indispensable. Strict limitation of fluid intake 
will help to get rid of the edema and digitalis is of great help in 
slowing down and strengthening the cardiac action. If the patient 
can be made reasonably comfortable it is time to consider the utili- 
zation of specific medication. Under such circumstances, must we 
ever say, “This heart is too bad to attempt any specific treatment?” 
Personally, I think it is always worth the attempt, if carried out 
judiciously. In such cases I begin with small doses of mercury and 
iodide by mouth, keeping the patient in bed. The dose of the mer- 
cury can be gradually increased if well tolerated. After a month 
or so of this treatment, 0.1 gm. of neoarsphenamine may be given 
intravenously and this may be gradually increased at intervals of 
four days, up to 0.3 to 0.4 gm. I should hesitate to give larger 
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doses to a patient "wlio liad recently sliown a break in compensation. 
The medication sliould be given in bed and the patient should stay 
there for at least twenty-four hours, being seen the next day. 
Tliroughout this period, tonic doses of digitalis should be admin- 
istered and the patient should be under very strict observation. 
After 6 or 8 doses of neoarsphenamine, the mercury should be re- 
sumed, and may be given bj’" inunction or the needle, but the dose 
should be moderate and the effect carefully watched. Such a 
patient requires much more restriction of activity and smaller doses 
throughout the course of treatment. 

The outcome is certain from the start, but I believe carefully 
treated cases live longer than those who receive no specific medi- 
cation. 

May I quote the case of Mrs. A., seen first two years ago. She 
was thirty years old, the mother of one healthy child and did not 
remember ever having been sick in her life. Six months before 
she had had a period of pain in her left arm, attributed to neuritis. 
She had gradually been getting short of breath and six weeks before 
began to be troubled with a hard dry cough. She had recently 
got but little sleep because of cough and dyspnea, and for three 
days her legs had been swelling. She had lost 17 pounds in 
weight. She presented the typical signs of aortic regurgitation, 
with a weak, rapid heart action, the rate being 118. Tlie lungs 
showed rales at the bases and her respirations were 36 to the minute. 
The liver was three fingers breadths below the costal margin. Her 
Wassermann was 4+. After four days of digitalis and codeine she 
was sleeping well and breathing easily, and the signs of passive con- 
gestion had largely cleared up. The codeine was needed only a few 
nights more, but she continued to take small doses of digitalis for 
months. The fourth day she was put on mixed treatment (bichlor- 
ide of mercury, gr. potassium iodid, gr. 10) and this was kept 
up for two months, six weeks of it being spent in bed. Her general 
condition improved very markedly but she occasionally complained 
of pain the left wrist and arm and left side of the neck. She was 
then given 8 weekly injections of neoarsphenamine (0.1 to 0.2 gm.). 
This was followed by a course of mercury intramuscularly, a month’s 
rest from treatment and three repetitions of the whole course, using 
gradually larger doses. She now leads a practically normal life, 
simply avoiding overfatigue and lying down an hour or so each day. 
Had she indulged in the amount of exertion which most of our 
hospital patients do, when they are sent home, no doubt she would 
have broken down long ago. The question may be raised as to 
what was accomplished by the specific treatment after all. It 
certainly has not given her any new heart muscle or restored the 
damaged valve, but may we not believe that it has at least partially 
checked the inroad of the disease into hitherto undamaged muscle? 
The neoarsiffienamine has certainly accomplished at least one thing 
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each time and that is elimination of the pain, which tended to recur 
for a long time. This is not an uncommon experience in- such cases. 

Pure sjTihilitic myocarditis late in the disease is not an uncommon 
occurrence. Its three common manifestations are myocardial insuf- 
ficiency, angina pectoris and heart-block. Mjmcardial insufficiency 
with aortic regurgitation has just been described. All the signs of 
failing heart are sometimes seen as a result of uncomplicated sjqihilis 
of the heart muscle. This condition responds much more readily 
to treatment than is the case with associated- valvular defect. The 
conditions may be identical so far as the muscle is concerned, but 
a heart with a leakj' valve requires better than normal muscle to 
compensate for the leak, while the heart not so handicapped has 
some margin of safety. The treatment therefore, may be bolder 
and better results may be expected. 

An example of this tjqie is found in Mr. G., an active man, aged 
fifty-five years, whose previous history is unimportant, and who 
denied venereal disease. He had complained of headache and bloody 
discharge from the nose for six months. He had also suffered some 
indigestion. Six weeks before he had begun- to get short of breath 
and his legs had swelled for a few days. Examination showed a 
man with a lump on his forehead, an obstructed nose with a bloody 
discharge, double pleural effusion, ascites, and edema of the legs. 
His heart was much dilated (2.5 x 15 cm.) but showed no evidence 
of valvular disease. His blood-pressure was 130/78 and his urine 
contained a trace of albumin, the specific gravity being 1026 (kidney 
of passive congestion). Tlie Wassermann was 4-f. He was put 
on a drj' diet, digitalis and potassium iodid with appropriate local 
treatment for the nose, advised by a rhinologist. ^le pleural 
effusions and dependent edema cleared up promptly but the ascites 
tended to persist. After a week he was given 1 mercury injection 
and about a week later 0.3 gm. of arsphenamine. Thereafter he 
was given a full course of the latter, followed by mercury inunctions 
and large doses of potassium iodid. In six weeks he was back at 
work. Tliat was six years ago and he is still actively at work. 

Angina pectoris due to sAqihilitic involvement of the coronaries 
or aorta is said to be not uncommon. I do not happen to have seen 
the former but have encountered the latter a number of times. Tlie 
pain, anginoid or simple substernal distress, that so often accom- 
panies aortitis, responds very satisfactorily to arsephenamine treat- 
ment. 

Heart-block has been described a number of times as the result 
of a gumma or sjqihilitic degeneration of the bundle of His. The 
pathologists rank it as a cause of block more often than the clini- 
cians, because it is readily found at autopsy and strikingly enough 
to be reported. Clinically, syphilis is comparatively rare as a 
cause of block. ^Mien it is found the block is seldom broken by 
anti-syphilitic treatment; but the treatment should be given to 
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check further involvement if possible, even though the oh’ending 
lesion proves intractable to treatment. 

Turning to the aorta, it will be recalled that syphilis invades this 
vessel early and often. During the secondary stage the treponemata 
tend to localize' in the lymph spaces about the vasa vasorum. ^ Here 
they may start a process so acute as to give rise to sjanptoms imme- 
diately, or as is more commonly the case, the process is so insidious 
that months or years pass before it makes itself manifest. In fact, 
it may remain latent throughout life, and never give any s^maptoms. 
It is supposed that latent syphilitic aortitis may account for the 
persisting Wassermann reaction which so often outlasts all sjunp- 
toms. This seems reasonable when it is recalled with what confi- 
dence one turns to the aorta at autopsy in the case of a known 
syphilitic for the characteristic specific changes. 

The symptoms of aortitis vary somewhat with the acuteness of 
the process. The most characteristic is 2ioin, felt usually beneath 
the sternum, aggravated by anything that tends to raise the blood- 
pressure. The pain sometimes assumes the characteristics of a true 
angina. In the acuter forms there may be a little fever and some 
loss of weight, the patient being evidently ill. In the more chronic 
forms this side of the picture is lacking. There may be dyspnea, 
both on exertion or paroxysmal in character, which has been shown 
by Longcope to be of the reflex origin, depending upon irritation 
of the intima of the aorta. With these symptoms one finds evidence 
of valvular disease lacking, but there is a peculiar ringing accen- 
tuation of the aortic second sound, with possibly a systolic murmur 
over the aortic cartilage, transmitted into the -neck. The area of 
aortic dulness is usually demonstrably widened and roentgen-ray 
plate shows quite early some dilatation and possibly increased den- 
sity in the aorta. In this type of case, brilliant results are obtained 
by specific treatment, and one may have the satisfaction of feeling 
that the development of aneurysm has been prevented. The treat- 
ment, as always in cardiac vascular should be begun 

cautiously, but in the absence of untoward reactions, it may be 
increased soon to maximum doses, .and should be continued with all 
the throughness that sjqihilis always demands. 

Aortitis with aneurysm superadded is a much more serious situ- 
ation. ^Wlen a weakened spot in the main arterial trunk gives way 
and starts to bulge, something has started that leads to certain 
destruction unless it is somehow checked. The pathologist long 
since showed us how Nature sometimes succeeds in checking the 
development of an aneurysm through the deposition of layer after 
layer of clot within tlie sac, tlie clots becoming more or less organ- 
ized and reinforcing the weakened aneurysmal wall. This is the 
process which must be borne in mind, whatever else is done about 
the situation— and much else may be done. And so, when you 
encounter the .syphilitic patient with a brassy .cough, the husky 
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voice, the substernal pain, with a pulsating mass in his chest and 
perhaps signs of pressure on this neighboring organ or that, two 
lines of treatment present tliemselves to you: one the endeavor to 
bring about clotting within the sac, and the other, direct attack 
upon the sjqjhilitic process. The former is best accomplished by 
means of the old Tufnell treatment or some modification of it. 
This consists of strict rest in bed with limitation of both fluids and 
food. In large saccular aneurj^sms, perhaps wiring and electrolysis 
should be tried as advocated by Hare. I believe specific medication 
should always accompany this treatment, and should be carried out 
in about the same manner as that .outlined m the case of aortic 
regurgitation with broken compensation. 

Through the courtesy of Dr. D. W. Waugh, I should like to report 
the case of a man whom I first saw while associated with him thirteen 
years ago. hlr. B. was at that time forty-four years of age. He 
had had smallpox and yellow fever but denied venereal disease. For 
a year he had had substernal pain radiating down both arms, and 
made worse by exertion. It had been growing gradually worse and 
had become so severe that he got but little sleep at night. He 
could not lie on either side. He had a cough and was hoarse. 
Examination showed a slight pulsating fulness in the left inter- 
space, over which could be felt a thrill, and a soft murmiu was heard 
which was audible in the back as well. Dr. Arrowsmith reported 
paresis of the left vocal cord, and fluoroscopy revealed the presence 
of an expansile tumor in the mediastinum, corroborated later by a 
plate. His Wassermann reaction was positive. He was kept in bed 
on a limited diet for seven weeks, during which time mercury and 
iodide were given by mouth. The pain practically disappeared in 
about two weeks though he had periods of some return of the pain 
for several months. After three months he returned to work and 
got along very well for about five years. At this time he developed 
violent pain in the back, radiating around both sides of the chest. 
At this time his Wassermann reaction was 4-1-, his spinal fluid being 
negative. Another roentgen-ray showed practically no change in 
the condition. He was kept in bed for three weeks and was given 
one dose of arsphenamine, but he refused to take any more and was 
therefore again placed on mercury by mouth and large doses of 
iodide. The pain promptly cleared up, and in the .seven years 
which have elapsed since that time, he has only had occasional 
periods of mild pain which are quickly controlled by mixed treat- 
ment. 

S;^q)hilitic disease of the cerebral vessels usually comes to our 
notice in the form of thrombosis, involving most commonly the 
middle cerebral artery or some of its branches. It results most 
tjqiically in hemiplegia, with or without aphasia, coming on rather 
gradually. If there is complete occlusion, the hemiplegia will be 
permanent, but partial occlusion may result in more or less transient 
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or incomplete palsies. In any event treatment is most unsatis- 
factorjL 

Conclusion. The fact should be emphasized that a great gain has 
been made in the recognition of the sj’philitic nature of many cases 
of aortic insufficiency, aneur3'-sm and mj’^ocarditis, and that appro- 
priate treatment of these cases from this point of view, offers them 
a far better chance of comfort and prolongation of life. 


RHEUMATOID ARTHRITIS WITH REMARKS ON THE USE OF 
COLEY’S TOXIN IN THE TREATMENT OF THIS CONDITION. 

By Robert Torrey, M.D., 

AND 

Thomas Klein, M.D., 

PHIDADEDPHIA. 

(From the Medical Department of the Philadelphia General Hospital.) 


There are many classifications of the chronic diseases of the 
joints and much confusion exists in the nomenclature of these con- 
ditions. Reports of series of cases of artliritis, chronic rheumatism, 
rheumatic gout and allied conditions leave us in doubt as to what 
condition or disease has been under discussion. Particularly deplor- 
able is the confusion which exists in the consideration of rheumatic 
fever as an acute arthritis which maj’’ go on to a chronic arthritis, 
eventually becoming arthritis deformans or chronic rheumatism. 
This view is a common one, much more common than most of us 
realize, and is unfortunate because through it the danger of rheu- 
matic fever which is entirely a question of cardiac damage is over- 
looked, while attention is focussed on the joint. Also the serious 
aspect of an earlj'- rheumatoid arthritis may be ignored if the case is 
considered as one of mild acute rheumatism or rheumatic fever. 

As McCrae^ has stated, it is difficult to make an absolute separa- 
tion of cases of chronic deforming artliritis into hjqiertrophic and 
atrophic forms, as there maj’’ be an overlapping of both these ten- 
dencies in a given case; but it will be found that most cases of 
generalized or multiple chronic arthritis show a definite tendenc}^ 
toward certain general characteristics which serve to place them in 
one or the other of these classes. No purpose can be ser\'ed bj'^ an 
endeavor to augment tlie existing classifications which are alread}^ 
too numerous and too complicated, but a simple tabulation of tlie 
most frequent descriptive or classifying terminologj^ maj" simplify 
the picture of tlicse conditions. 

Rheumatic Fever. This disease does not tend to become chronic; 
exceptionally where infection is persistent in the pericardium, fre- 
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quently repeated exacerbations recur with a simulation of chronic 
arthritis. Also where secondarj’- streptococcic infection of tlie 
valves is present with bacteriemia, recurrent joint infection maj'' 
take place. In either of these conditions the cardiac picture will 
properly place the disease. Otherwise rheumatic fever has nothing 
in common with chronic arthritis. The cardiac effects of rheumatic 
fever are of profound importance; the importance of the arthritis - 
is negligible. lATen recovery takes place recovery is complete. 
There is little or no permanent atrophy and no bony change, con- 
tractures and fibrosis are not serious, and the joint is functionally 
as good as ever. 

This condition must be sharply separated from chronic arthritis 
and is discussed in this connection, only for the purpose of emphasiz- 
ing this distinction. 

I. Chronic Arthritis. Arthritis Deformans. ' 


Chronic Arthritis 
Primary Progressive Polyartliritis 
Chronic Non-suppurative Arthritis 
Chronic Infectious Arthritis 
Arthritis Deformans 


Arthritis Deformans 


Atrophic 

■ (Rheumatoid Arthritis) 


Hypertrophic 

(Osteoarthritis) 


These terms are used by different authorities more or less loosely 
in describing the same conditions. By ‘infectious arthritis” demon- 
strable infection of the joint cannot be inferred and this mean- 
ing is not intended. If a focus of infection can be demonstrated, 
which is a probable causative factor in the arthritis, tlien this term 
may be used. Chronic non-suppurative artliritis is a descriptive 
term which commits to nothing. Arthritis deformans, in its eommon 
usage is more definite and more descriptive. It is also used by the 
surgeons, however, to describe the end-results of any single joint 
inflammation, including even old healed tuberculous lesions of tlie 
hip-joint; but in its ordinary medical usage refers to multiple chronic 
arthritis. As commonly applied these terms may be considered as 
practically sjmonymous, inasmuch as the same individual might be 
classed by different authorities in any one of these groups. 

These groups taken together may be divided broadly into an 
atrophic and a hjqiertrophic class. Sometimes it is difficult thus 
to place a case but in general this can usually be done. 

Atr(yphic Form . By atrophj'- is meant not only atrophy of the 
bone but also atrophy of all the joint and periarticular structures, 
atrophy of the skin, and particularly atrophy of certain muscle 
groups anatomicallj'^ related to the joint concerned. This condition 
is rhemnaioid ariliriiis and is fairly clear cut in its characteristics. 

Starting witli acute inflammation of joints, atrophy of the muscles 
appears with great rapidity. It maj" even appear before the joint 
inflammation. The distribution of these lesions is symmetrical. 
The course is progressive and chronic, interrupted by acute exacer- 
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bations, also symmetrical. In the early stages inflammation and 
atrophy are the distinguishing features. In the late stages atrophy 
and contracture. Ankylosis which may be extreme, is not caused 
by bony change but by atrophy, contracture, fibrosis and disloca- 
tion. 

Ilyycriro'phic Form {OsteoaHliritis). In this class is included 
those cases in which bony overgrowth is the distinguishing feature. 
Ankylosis is the cause of disability. Atrophy is not a marked 
feature. There may be atrophy from disuse, but tliis bears no 
resemblance to the atrophy of the above class. The skin is usually 
well nourished and subcutaneous fat remains. In place of the 
emaciation characteristic of the former class many victims of this 
condition become obese and show little muscle-wasting after years 
of immobility. 

Contrast this condition with the almost total wastage of certain 
muscle groups seen in the course of a few weeks in rheumatoid 
arthritis. 

II. Septic Joint. By septic joint is meant tliat condition where 
the infecting organism is present in the joint and by its direct action 
on the joint tissues causes the damage. The gonorrheal joint is the 
commonest example of this. It must not be forgotten that chronic 
prostatitis or vesiculitis originating in a gonorrheal infection may 
become a focus of infection for a generalized arthritis of the first 
class or that a single chronic septic joint may itself be the focus 
activating a more or less generalized arthritis of a difl’erent nature. 

III, Trophic Joints. In considering trophic joints, there are 
certain cases of arthritis where it seems possible to attribute tlie 
trouble wholly to trophic disturbance resulting from a recognized 
lesion of tlie nervous system and safely to disregard other factors, 
as in the Charcot joint of tabes or in certain cases of atrophic 
arthritis occurring in connection with syringomyelia, and possibl}' 
in the arthritis which is so frequently seen in comiection with 
Parkinson’s disease. Probably many cases of spondylitis are purely 
trophic in origin. 

We shall later take up briefly tlie profound importance of trophic 
influences in the development of rheumatoid arthritis (the atrophic 
form of arthritis deformans). The central nervous lesion, though 
it certainly exists,' is here not demonstrable, and other factors, as 
focal infection, cannot be disregarded. 

IT. Metabolic Joints. Gout is the chief condition concerned in 
this class of arthritis. It is impossible to disregard tlie effect of 
metabolic variations on chronic arthritis in general, as has been 
well demonstrated by the cxliaustive work of Pemberton.- But 
in gout we appear to liave a coiulition where the products of infec- 
tion do not play a ])art in the production of the joint condition and 
where the toxins concenied are purely the products or results of 
perverted general metabolic ])rocesscs or local metabolic failures. 
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These cases certainly can, in many instances at least, be clearly set 
outside of the first class. 

V. Spondylitis. Spondylitis which often exists without involve- 
ment of joints elsewhere, is also frequently seen in connection with 
generalized arthritis. In rheumatoid or atrophic arthritis, the 
spondylitis may be hjqDertrophic in tj^pe. Hypertrophic changes 
may occasionally also be seen in the articulations of the hip and the 
jaw in cases where the arthritis elsewhere is atrophic; in other 
words, these articulations situated near the axis of the body may 
behave differently from the joints more distantly placed. 

Chronic villous arthritis is frequently set dovm as a separate 
class among the arthritides. This condition maj’^ occur in an isolated 
joint; it is frequently or usually sj^mmetrical in its distribution; 
muscle atrophy is not marked as in rheumatoid arthritis; atrophy 
of the cartilages does not occur. There is great swelling and 
deformity of the joint cavity due to villous overgrowth, ankylosis 
takes place secondarily with decrease of deformity and the condition 
becomes an osteoarthritis. This possibly should be classed as an 
earlj’ form of the hjqiertrophic form. Also, of course, villous over- 
growth may take place in isolated joints as a result of trauma or 
from other causes not related to generalized arthritis. 

Syphilitic generalized arthritis is certainly a rarity if it exists at 
all. It must be borne in mind that in the presence of syphilis, 
tissue repair is not normal and an acute infectious or inflammatory 
process which would otherwise promptly clear up may persist 
simulating a chronic condition. The observed fact that such a 
condition clears up promptly xmder anti-luetie treatment does not 
mean that this condition was s;^q)hilitic any more than the com- 
monly seen clearing up of an imresolved pneumonia under mercury 
and iodid means that the pneumonia was syphilis of the lung. 
These conditions are often thus interpreted and thus reported. 

Fibrositis may simulate arthritis. "Vidiile joint function is ham- 
pered by surrounding fibrous change, this condition is not primarily 
of the joints. It is probably due to an infection and is possibly 
related to or identical with rheumatic fever. It seems to occur 
more frequently and in more aggravated form in Great Britain 
than in this countrj" — ^just as rheumatic fever is certainly more 
widely prevalent and more severe in its fibroid changes in England 
than it is with us. 

Panniculitis, This condition, well described by Stockman,® does 
not concern the joints. It may superficiallj’^ resemble the swelling 
of a villous arthritis, and this swelling being at times definitely 
tender, may give rise to pain on motion of the adjacent joint. 

The distribution of the lesions in generalized arthritis, and par- 
ticularly in the atrophic form, rheumatoid arthritis, is so perfectly 
sjonmetrical that the control of the distribution most probably in 
these cases lies in the central nervous system. Symmetry is most 
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exact not only in the onset of acute inflammation but in the devel- 
opment of contracture.^ If a joint in a finger is fixed in flexion, the 
corresponding joint on the other hand is flexed; if another joint is 
overextended, the corresponding joint of the other hand will be 
found in overextension; and this symmetry persists riot only in 
tjTie of deformity but in degree. 

Where rheumatoid arthritis is not symmetrical, we must look 
for a nervous cause for the lack of symmetry. In a case seen by one 
of us the patient had suffered a shell wound of the skull with brain 
injury and hemiplegia. Following an empyema of the chest, 
arthritis developed, involving both extremities on the paralyzed 
side. This arthritis resembled a rheumatoid arthritis in mode of 
onset. It cleared up after free drainage of the chest. Subsequent 
attacks were limited to the same side until, with a very severe 
attack, the hitherto sound side was affected in a perfectly sjunmet- 
rical distribution but in a milder degree. 

Arthritis of either the atrophic or hypertrophic types will be 
found to be present in a much more severe degree on the paralyzed 
side in hemiplegias. We recently observed 3 instances of this 
phenomenon in a single ward at the Philadelphia General Hospital. 

With a tendency to generalized arthritis, severe arthritis may 
develop distal to an injury in a peripheral nerve. 

Infection is certainly concerned in many if not most of these 
cases. It has been satisfactorily demonstrated in so many that its 
presence as a causative factor may be assumed in a certain number 
of the other cases. How does this infection operate to produce the 
joint lesions? In what way can it work to produce the absolute 
symmetry observed throughout all stages of tlie disease? The 
central nervous system must determine the distribution. It is not 
conceivable tliat infection of tire joints themselves could produce 
the symmetrical result here seen except under nervous control. 

Many nervous conditions, resulting in profound physiological 
or structural alteration, show little histological change in the cells 
in which the trouble originates. Adequate and comprehensive 
microscopical studies of the brain and cord in cases of rheumatoid 
artliritis are apparently lacking, but the seat of trouble seems to be 
in the cord. In the hj’pertrophic form no such definite statement 
can be made. The s.ympathetic system seems to play a part in 
some cases at least, but its importance is probably slight as com- 
pared with that of tlie cord. 

It seems probable tliat tlie assumed cord lesion is the result of 
toxic action and not an infection of the cord itself. The latter 
ought to give a very definite histological picture with which we 
almost certainly would be familiar. 

Treatment. The treatment of chronic artliritis is a subject which 
has been ajiproached from many angles and unfortunately many 
reports and discussions arc misleading liecause of a lack of clear 
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understanding as to the type of disease under discussion. We are 
confining our discussion to the treatment of rheumatoid arthritis, 
which we consider to comprise a definite group of cases, showing 
certain distinguishing characteristics and tendencies. The arthritis 
of rheumatic fever, as has been said and reiterated, tends to recovery 
without joint damage. Many cases of arthritis reported as cured 
by various methods of treatment belong to this class. Metabolic 
or gouty arthritis demands appropriate treatment and yields well 
to treatment if joint destruction is not advanced. Chronic villous 
artlnitis is said to respond well to surgical measures, the joints 
being opened and the hypertrophied synovial villi being resected 
with benefit (Swett^). Septic joints are surgical, though a chronic 
septic joint may be a focus of infection, causing a generalized 
arthritis. 

^^ery striking results have been obtained in the treatment of 
arthritis by foreign protein injected intravenously or by so-called 
allergic reactions produced by other means. By such methods the 
acutely inflammatory reaction of rheumatoid arthritis can be 
promptly reduced or inhibited. Interest in these methods was 
stimulated by the papers of Miller and Lusk in 1916® and the simul- 
taneous and subsequent publications of Jobling, Peterson,® ^ and 
others. At that time we were treating a number of cases of rheumatic 
fever and chronic arthritis by intravenous methods in the wards 
of the Philadelphia General Hospital. We felt that the treatment 
of rheumatic fever by such drastic methods was unjustifiable as 
far as it applied to the arthritis, but endeavored to ascertain whether 
the tendency to the development of carditis in rheumatic fever could 
be favorably influenced by such treatment.® The importance of 
arthritis in rheumatic fever is negligible, and the main concern in 
treatment must be regarding the cardiac condition; but the many 
papers published at that time gave no hint that this essential phase 
of the situation was being seriously considered. Attention was 
focussed on the joint in rheumatic fever, and cases of rheumatic 
fever and rheumatoid arthritis were not differentiated. We were 
unable to formulate conclusions regarding the influence of intra- 
venous therapy in the prevention of cardiac complications in rheu- 
matic fever. It can be clearly stated, however, that by intravenous 
therapy (the so-called allergic reaction or protein shock therapy) 
the acute inflammatory'- arthritis of rheumatic fever or the acutely 
inflammatory phase of rheumatoid arthritis can be checked, inliib- 
ited or temporarily put in abeyance. 

Intravenous injections are not satisfactory, in that the dosage 
necessary to produce a given reaction cannot be gauged. A small 
dose may give a very heavy reaction. Reactions are severe and 
sometimes alarming. This method is not well adapted to the fre- 
quent repetition of doses necessary in Chronic arthritis. 

In lookmg for a substitute for intravenous medication we chose 
Coley’s toxin, prepared from cultures of a virulent streptococcus 
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origmally derived from cases of erysipelas combined with B. i^ro- 
digiosvs. Tiiis preparation had been used for many years in the 
treatment of sarcoma and experience showed that it was constant 
in its action and toxicity; the preparation was relatively stable and, 
iniected intramuscularly, it could cause a reaction very similar to 
the reaction obtained by intravenous injection, but the degree of 
reaction could be controlled by varying the dose. Experience in 
treating sarcoma had shown that repeated injections could be 
given satisfactorily over long periods of time. 

We have used Coley’s toxin in the treatment of the inflammatory 
phase of rheumatoid artliritis and have found it satisfactory. 
Starting the dose at one-quarter of a minim, it is increased by 
doubling the dose until a reaction occurs. The doses are given at 
intervals of two to five days at first, preferably about five days. 
At a five-day interval a given reaction can usually be approximately 
duplicated by an increase of 50 to 75 per cent over the previous 
dose. 

Focal reaction in the joint with increased soreness may occur after 
the first two or three injections. This rapidly disappears and a 
period of amelioration may be expected lasting at first for a day or 
two and increasing in length after each injection. The interval 
between injections may be increased to from seven to ten days. As 
the dose of toxin is increased to about seven or eight minims, a 
point is reached where little further tolerance is secured and reac- 
tion to this dose seems about constant. Local reaction is marked 
as the dose increases, but focal reactions in the joint cease. 

In our experience this method of treatment has been successful in 
combating the acute inflammatory reaction in the joint. This, of 
course, is only one phase in the treatment. Contractures, which 
are responsible for most of the permanent deformity in rheumatoid 
arthritis, can be overcome surprisingly well by persistent effort. 
The adaptation of some means of extension by weights is the best 
means in most cases. In treating contractures wliich flex the Imees, 
a modiSed Buck’s extension which the patient can attach or release, 
and liaving the patient exercise the muscles against this extension, 
is most satisfactorj'. A similar apparatus can be hooked to the 
wrist to extend to the elbow. Baking is useful where fibrosis is a 
factor and manipulation and massage by a skilled and careful 
operator are of great service. 

It is superfluous to say that the first requisite of treatment is the 
eradication so far as possible of areas of chronic infection. The 
most frequently implicated regions seem to be the alveolar process; 
the ne.xt in frequency the tonsil; the prostate and seminal vesicles 
are certainly responsible for many cases of generalized arthritis. 
Infection of the accessory sinuses account for a number of cases 
!md infection of the intestinal tract for some. Following the 
influenza epidemic, intrathoracic infections, such as imperfectly 
drained empyema of the chest, were frequent causes. Pelvic infec- 
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tion in the female is probably seldom a cause of arthritis. No dead 
teeth should be permitted to remain in an artliritic patient; no 
tonsils should remain if they are suspicious. The clearing up of 
obvious areas of infection may be sufficient treatment in some cases, 
but unfortunately is usually not enough, and we never know whether 
the real source of infection has been attacked. . 

In treating a case of rheumatoid arthritis, we must have in mind 
the pathological features causing disability in this condition, 
atrophy and contracture and fibrosis, and combat these by appro- 
priate measures. Also we must realize that continued inflammation 
in the joint seems frequentlj'’ to cause atrophy and contracture. It 
is not necessary to postulate any specific action on the supposed 
infection by vaccines, bacterial toxin or intravenously administered 
substances. The allergic reaction may in itself be accompanied by 
a general detoxicating effect, and the injection of bacterial toxins 
may increase the tissue resistance to toxins of this tjqie, so that 
the joint tissues no longer respond to irritation by an inflammatory 
reaction. 

It is important to recognize rheumatoid arthritis in its early 
stages and to institute treatment before atrophy and contractures 
are advanced. This can be done if the characteristics of the disease 
are appreciated, particularly the symmetrical distribution of inflam- 
mation and atrophy. 

Conclusions. 1. Rheumatoid arthritis should be clearly dis- 
, tinguished from rheumatic fever before atrophy and contractures 
have reached advanced stages. ^ 

2. Focal infections should be promptly attacked, and mechanical 
measures employed to overcome contractures. The inflammatorj'' 
reaction in the joints can be overcome by increasing doses of Coley’s 
toxin administered intramuscularly. The reaction to injections of 
Coley’s toxin resembles the reaction to foreign protein injected 
intravenously but the dangers and difficulties attendant on intra- 
venous therapy are avoided. 

3. In our experience with this method of treatment, extending 
over several years, the use of Coley’s toxin intramuscularly has 
been successful. We consider it the most important of the various 
measures employed in treating rheumatoid arthritis. 
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The Treatment of Diabetes Mellitus. By Elliott P. Joslin, 

M.D., Clinical Professor of Medicine, Harvard Medical School; 

Consulting Physician, Boston City Hospital; Physician to New 

England Deaconess Hospital. Third edition. Pp. 784; 30 illus- 
trations. Philadelphia: Lea & Febiger, 1923. 

The name of diabetes is almost synonjonous with the name of 
Joslin. VVTien one thinks of the treatment of this condition and the 
part played in it by Americans one alwaj’^s thinks of Dr. Joslin. 
The universal recognition of his ability in the handling and manage- 
ment and treatment of this disease naturally may be considered a 
satisfactory index of his ability to put into writing what he knows 
about this disease. The splendid results the first two editions of 
this book met with are also indicative of the successful reception 
the book received from the medical profession. Now this present 
edition, the third, is of particular value and interest because of the 
discovery of insulin and because of what Dr. Joslin has to say about 
it. Joslin was one of the first to use the preparation, and certainly 
is one of the pioneers in the spreading of the clinical Icnowledge of 
this preparation, and to him credit is due for many improvements 
in the management of the patient with this disease. Presumably 
on account of the importance of this epoch-making discovery of 
Banting the newest section of the book on insulin is placed first, a 
hundred pages being devoted to this subject. After this follows the 
older sections of the book somewhat the same as they appeared 
previously. There is little that can be criticised in the work of 
Joslin. He has added much new matter and the material on insulin 
is up-to-date almost to the last minute before going to press; in 
that way he has included in the work, one might say, almost the 
very latest of the ex]ierimental and clinical work on insulin. It is 
interesting to note some of Joslin’s methods in the treatment of this 
disease. He has a tendency to give considerably more protein than 
is usually given. He has also comparatively little fear of fats, and 
like most of the workers on diabetes at the present time, he has a 
tendency to omit the use of alkalies in the treatment of coma. 
Lastly, and what to the reviewer seems most important, he aims to 
keep the urine continuously sugar-free, a procedure which varies 
somewhat in the dillercnt diabetic clinics throughout the country. 
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Some have the patient use insulin only to the point ^yhe^e traces of 
sugar are found in the first morning specimen of urine. Altogether 
the book is really a wonderful monograph. The author has suc- 
ceeded most admirably in getting over to the reader much of the 
enthusiasm which he has been able to instil in his spoken words. 

M. 


Applied Anatomy and Kinesiology. By Wilbur Pardon 
Bowen, M.S.; edited by R. Tait McKenzie, B.A., M.D., M.P.E. 
Third edition. Pp. 352; 217 illustrations. Philadelphia and 
New York: Lea & Febiger, 1923. 

The understanding of accurate muscular action is most vague 
even in the minds of otherwise well-trained physicians. A great 
stimulus to furthering this important knowledge was added by the 
results of the war. Thousands of cripples and disabled ex-soldiers 
have been made useful members of society by a reeducation of 
muscle action. The knowledge of muscle action is just as important 
to a physician as is the knowledge of nerve function or any other 
bodily function. This book should help in placing physical edu- 
cation upon the plane that its importance demands and will well 
continue more and more to demand of the medical advisor. Both 
the authors are admirably fitted for the intelligent presentation of 
their subject by virtue of these long experiences in the phj'-sical 
training of hundreds of school and college students. E. 


Individual Gyjinastics. By Lillian Curtis Drew, Director 
of Department of Corrective Gymnastics, Central Brfi,nch 
Y. W. C. A., New York. Second edition. Pp. 206; 109 illustra- 
tions. Philadelphia and Ncav York: Lea & Febiger, 1923. 

Properly applied corrective exercises are exceedingly important 
in modern life. Such a work is especially welcome in these days 
of preventive medicine. The value of corrective physical exercise 
in the developmental periods of years and even in the ordinary 
individual is a great one. This book not only does this, but indi- 
cates the proper relation which gymnastics and other forms of 
exercise bear to the practice of medicine. The student in this 
departmental work can be guided intelligently and safely by this 
little book whose author has had a world of experience in handling 
individuals as well as groups. It is a book for students of medi- 
cine, school teachers, physical instructors and the average individual. 

E. 
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The Funda]\ientals of Bacteriology. By Charles Bradfield 
Morrey, B.A., M.D., Professor of Bacteriology, Ohio, State 
University. Third edition. Pp. 344; 171 illustrations, 6 plates. 
Philadelphia and New York: Lea & Febiger, 1923. 

Attention is called to a review of the previous edition of this 
book (Amer. Johr. Med. Sci., 1921, 162, 750). In this edition 
several additions and revisions have been made. Most conspicuous 
of these changes is the substitution of the system recently adopted 
by the Society of American Bacteriologists for Migula’s classifi- 
cation of organisms. This we consider a step in the right direction, 
although as given here the new classification is not as complete as 
might be desired. In addition, revisions concerning the standard- 
ization of material to a definite H-ion concentration have been 
included. J-. 


Arboreal Life and the Evolution of the Hibian Eye. By 
E. Treacher Collins, F.R.C.S., Consulting Surgeon to the 
Royal Ophthalmic Hospital, London. Pp. 108; 25 illustrations, 
with colored frontispiece. Philadelphia: Lea & Febiger, 1922. 

This is an extension of the Bowman Lecture, given before the 
Ophthalmological Society in 1921. By means of comparative 
anatomy and comparative histologj’- the author succeeds in deline- 
ating the structure of the human eye in a most interesting way. He 
adopts an evolutionary point of view and shows how the human 
eye has become adapted to its present uses. For comparison he 
describes the structure of the eyes of a number of other species, 
and points out their various adaptations. Thus we have panoramic, 
binocular and stereoscopic U^ies of vision. In each of these t\TDes 
the parts of the eyes show definite structural variations, which can 
be readily recognized, some with and some without the microscope. 
Thus the relative size of the cornea and the size and shape of the 
pupil, as well as the size and shape of the lens, vary greatly and the 
variations are readily seen. The dift'erences in the ciliary bod.y 
and in the retina require study with Ihe microscope to be deter- 
mined. The book will appeal to all interested in the eye and vision, 
clinicians zoologists and psychologists as well. A. 


The Pin'siOLOGY of Twinning. By H. II. Nfaibian, Professor of 
Zoology, University of Chicago. Pp. 230; 71 illustrations. 
Chicago: 'Hie University of Chicago Press, 1923. 

The author’s previous liook on this subject. The BioJcfjn of 
Ticiii.s, published six years ago, was largely morjihological in tiiar- 



286 


REVIEWS 


acter and dealt with mammals only. In the present volume the 
scope is extended to include the theories relating to the causes of 
twins and to the influences of twins upon each other, as well as to 
describe all the known tj^jes of complete or partial one-egg twinning 
in the animal kingdom. Separate chapters are devoted to twinning 
in starfishes, earthworms, fishes, birds, armadillos and other verte- 
brates, Of the several diapters describing human twinning, perhaps 
the most interesting is the one on the developmental hazards of 
human twins. As to the interpretation of double monsters, the 
author believes that they are the products of incompletely divided 
single embryos and not the fusion of two embryonic axes. The 
book is an important contribution to this special field, A. 


Protists aot) Disease. By J. Jackson Clarke, F.R.S.C., Senior 
Surgeon to the Hampstead and Northwest London Hospital, 
Pp. 229; 61 illustrations. New York: William Wood & Co., 
1923. 

The search for the causal organisms of disease leads the student 
into many regions of biology. The author of this work, at once a 
surgeon and a pathologist by vocation, has paid attention for many 
years to the protists, or group comprising the lowest animals and 
plants. In this, his sixth volume on the subject, he discusses a 
number of these organisms and their relation to some of the more 
serious diseases of the human body. A. 


Rhus Dermatitis. By James B. McNair, M.D. Pp, 300; 15 
illustrations and 3 plates. Chicago: University of Chicago 
Press, 1923. 

McNair’s monograph is of the welcome sort in which the research 
has been deliberately planned, recorded in detail and supplemented 
by an analysis of the literature. He begins with the bionomics of 
the several poison ivy species, and thereafter covers the anatomy, 
modes of transmission of the toxic resin (not fat) from plant to 
person, the chemistry of the poisonous principle and finally the 
pathology, including immunity, differential diagnosis and treatment 
of the disease. Most of these sections have appeared in the litera- 
ture from time to time, but while the book is thus largel}”^ a collec- 
tion of reprints the work was so planned that there is a perfectly 
satisfactory" thread of continuity between the sections as they now 
appear in book form. 



reed; obstetrics eor nurses 


287 


Some of the points which will command the attention of the 
medical man are as follows: The active toxic agent is a non-volatile 
resin which McNair calls lobinol. Its formula is unknown, but it 
is a probable phenol. There have been a few cases of fatal internal 
ivy poisoning. Chewing of leaves (to induce immunity) has produced 
perianal dermatitis, internal poisoning and one death. In 49 bed- 
fast cases, 35 per cent showed albuminuria, and one patient developed 
acute nephritis. Leukocsiie counts ranged from 14,000 to 31,600. 
There was no eosinophilia. Immunity is only relative, apply suffi- 
cient poison and the so-called immunes will react. Ferric chloride 
in aqueous 5 per cent solution is recommended as the rational 
antidote. 

Thirty-five pages of abstracts and a bibliography of sixty-seven 
pages make this book a mine of information. 

Viewing McNair’s book on the whole, the reviewer is impressed 
in the wise that although the subject of rhus dermatitis has thus 
come to appear exhaustively in book-form it must not be presumed 
that it itself has been exhausted, and that we can relax in our 
inquiries into the subject. This must be avoided. Rather has 
McNair established a fine nucleus around which new findings ought 
to accumulate, and these are still sorely needed in respect to the 
pathology and treatment of the disease. W. 


A Text-book of Chemistry for Nurses. By Fredus N. Peters, 
A.M., Ph.D., Professor of Organic Chemistry, Hahnemann 
Medical College, Kansas City. Second edition. Pp. 302; 39 
illustrations. St. Louis: C. V. Mosby Company, 1923. 

This manual deals with the subject in a simple rather than an 
elementary style. ^Yherever possible the practical aspects of chem- 
istry and the relation of the bases, acids and salts to medicine have 
been discussed. Of value to the nurse will be the various tables, 
the chapter on common poisons and the compilations of scientific 
and common names and terms for chemicals in the appendix and 
glossary. "W'. 


Obstetrics for Nurses. By Ciurles B. Reed, IM.l)., Obstet- 
rician to V’esley Memorial Hospital, Chicago. Second edition. 
Pp. 300; 144 illustrations, including two color' plates. St. Louis: 
C. V. I\Iosby Company, 1923. 

Th.\t Dr. Reed's book has necessitated a second edition would 
seem to reflect that his method of presentation of this subject had 
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been approved in a wide degree. The one criticism that might be 
offered to this book, which is not a manual on nursing in obstetrics, 
but, as its title says, obstetrics for nurses, is that it is too full, too 
advanced, too technical, as for instance when he offers to nurses 
the indications and contraindications for using pituitrin. For the 
most part the field of obstetrics is well covered, and much of the 
text has been revised. W. 


Discours de la Nature de l’air; de - la Vegetations des 

Plantes. By Edme Mariotte (1620 ca.-1684). Reprinted. 

Paris: Gauthier- Villars, 1923. 

Not only does the present rapid growth of scientific discoveries 
tend to obscure the work of the pioneers in science, but also their 
chef-d’oeuvres are as a rule extremely expensive and scarce. For 
this reason, Gauthier- Villars are publishing a series of “Maitres 
de la Pensee Scientifique,” under the editorship of hlaurice Solovine, 
of which series the present volume is the sixteenth. Although 
all branches of science are represented, the cultured physician will 
find many interesting contacts in accurate editions of the most 
important works of Huygens, Lavoisier, Spallanzani, Ampere, 
La Place and Pascal at the ridiculously low price of three to four 
francs a volume. IC. 


The Action of Alcohol on Man. By Ernest H. Starling, 
Foulerton Professor of Physiology, University College, London. 
Pp. 291; 12 illustrations. London: Longmans, Greene & Co., 
1923. 


Dr. Starling, who has described the 'action of alcohol on man 
from a purely scientific physiological standpoint in the light of 
our most recent knowledge, comes to the conclusion that “in moder- 
ation it is difficult to appreciate any harmful effects from its use, 
whereas when temperance is abandoned and alcohol is used immod- 
erately its effects are evil and fraught with disaster to the individual 
and damage to the community.” The book also includes three 
separate essays, one on “Alcohol as a Medicine” by Dr. Robert 
Hutchinson; one by Sir Frederick W. Mott on “Alcohol and its 
Relation to Problems in Mentaf Disorders,” and one by Dr. 
Rajmiond Pearl on “Alcohol and Mortality.” Mott concludes 
that alcohol plays a relatively unimportant part in the production 
of certified insanity; and Pearl states that while the moderate con- 
sumption of alcoholic beverages does not sensibly shorten the 
mean duration of life nor increase the rate of mortality as compared 
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with that of total abstainers, still its excessive use definitely dimin- 
ishes the mean duration of life and increases the rate of mortality. 
The evidence as well as the opinions of all these writers would 
seem to indicate that the abolition of all alcoholic drinks in so-called 
civilized society is a mistake and contrary to the permanent interest 
of the race. The book lays stress on all the benefits which the 
present generation may obtain by the use of alcohol. Though 
Stockard’s experimental studies of the influence of alcohol on the 
given cells and his analysis of the hereditary transmission of degen- 
eracy and deformity by the descendents of alcoholized mammals, 
are mentioned, the benefits that might accrue to the race in the 
future, as shown by Stockard, by the elimination of the weak, the 
unfit, and the defective, might liave been further dilated upon as 
the most important argument for the repeal of the eighteenth 
amendment of our Constitution. O. 


The New Dietetics. By John Harvey Kellogg, jM.D., LL.D., 
F.A.C.S., Superintendent of Battle Creek Sanitarium, President 
of Battle Creek College. Second edition. Pp. 1021; 18 illus- 
trations. Battle Creek: The Modern Medicine Publishing 
Company, 1923. 

This is an interesting and stimulating book which the reviewer 
recommends to physicians. It contains, however, too much 
unproven opinion presented as fact, and too many examples of 
“partisan inference” to make it a safe guide for “the trained nurse, 
the intelligent housewife, as well as the professional dietitian”— 
all of whom the author includes in his presentation. TJie author 
is a crusader against what he believes to be one of the greatest ills 
that civilized man is subject to— viz., colonic stasis and autointoxi- 
cation from high protein diet and other “unbiological practices.” 

F-H. 


Diagnostic jMetiiods. By Herbert Thomas Brooks, A.B., 
M.D., F.A.C.P., Professor of Clinical Medicine, College of Medi- 
cal Evangelists. Fourth edition. Pp. 109, 52 illustrations. 
St. Louis: C. V. iMosby Company, 192.3. 

This manual represents an attempt to epitomize the usual diag- 
nostic metliods employed in the study of patients. The author’s 
ideals of accuracy and completeness have naturally come in conflict 
with the limitations of allotted space. The author wisely advises 
that in addition some extensive work on Clinical Diagnosis be used 
as a reference book. " F-H. 
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Infection, Iimmunity and Biologic Therapy. By John A. 
Koiaier, M.D., Professor of Pathology and Bacteriology in the 
Graduate School of Lledicine, University of Pennsylvania, and 
Member of the Research Institute of Cutaneous Medicine, 
Philadelphia. Third edition. Pp. 1210; 202 illustrations. Phila- 
delphia: W. B. Saunders Company, 1923. 

One might say in going over the third edition of Kolmer’s text- 
book on Infection, Immunity and Biologic Therapy that it is almost 
a new book. This is due to two factors : First, that a complete revision 
was necessary as the previous two editions, appearing as they did 
before the war, were out of date on account of the rapid advances 
in this branch of medicine, while the second factor is the result of 
the large amount of new material which the author has seen fit to 
add to the work. The book is divided into five parts. Part 1 deals 
with general immunological technic, the second part with principles 
of infection, the third with principles of immunity, the fourth with 
clinical allergy and biological therapy and the last with a series 
of experiments arranged for the student. Discussing seriatim the 
several parts it may be said that Part 1 is a general description of 
the methods employed in preparing and making sera as well as the 
principles of collecting body fluids. Part 2 is a discussion of the 
general principles of infection. Part 3, the longest section of the 
book and probably the most important to the student, contains a 
most broad and at the same time a detailed discussion of immunity 
and immunological technic. In this section, of course, the greatest 
value is to be placed on a very thorough, minute discussion of the 
Wassermann complement-fixation test, particularly from the stand- 
point of the modifications which the author has introduced into 
this procedure. Part 4 is the section which should be of most 
value to the practitioner of medicine, as it contains a full exposition 
of allergy and the treatment of the condition as well as chapters 
on the use of sera, non-specific protein therapy, vaccines, blood 
transfusion, and so on. The last part is a series of experiments de- 
signed entirely for the laboratory instruction of the student. The 
work is a most splendid, first-hand presentation of. the subject. 
It is not a compilation in any sense, as are so many books, but 
represents for the most part the result of the personal studies of a 
most indefatigable Worker. There is little to criticise about the 
work. One might take exception at times tO the lack of standardiza- 
tion in nomenclature. For example, in the classification of allergy, 
the terms that are employed vary considerably with different 
authors and Kolmer has seen fit to still further confuse the subject 
by adding a classification of his own. Of course, the obvious excuse 
is that the subject is so new that it has not had time to be stand- 
ardized. M. 
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Intravascular Injection of Iodized Oil.— Sicard and Forestier 
{Compi. rend. Soc. de biol., 1923, 88, 1200), making' use of the great 
opacity to roentgen-rays and the remarkable tolerance of the organism 
to iodized oil (lipiodol), have succeeded in studying in man and animals 
many cavities and spaces until now unexplored. The subarachnoid 
and epidural spaces, the broncho-pulmonary tree, abscess cavities, etc., 
have been -successfully explored without harm or danger. Their most 
recent work has been concerned Avith injections of the oil into different 
vaseular trunks of the dog, watching by means of the fluoroscope 
screen and serial roentgenographs its distribution and passage through 
capillary beds. “Injection of 5 cc of the lipiodol into the femoral 
vein of a 5-kg. dog caused no respiratory or cardiac embarrassment, 
provided two to tluee minutes were taken for the injection. One 
may see under the sereen white oily drops issuing from the needle and 
carried by the blood current with progressive acceleration to the iliac 
vein and then to the heart. Arriving in the right cavity of the heart, 
the drops are pulverized by the ventricular contraction, which pro- 
jects the droplets with great speed into the pulmonary artery. After 
penetrating very nearly uniformly into tlie tAvo branches of tliis artery, 
the droplets are quickly arrested in the capillary netivork of the differ- 
ent parts of the lung. The total time of travel from the femoral 
vein to the pulmonary stoppage was about six to seven seconds.” 
These droplets disappear from the capillaries in ten to twelve minutes. 
Injection of S cc of the oil into the portal vein showed a very sluggish 
movement of the blood current, two to three minutes being required 
for even the larger branches in the liver to be penetrated. After 
one and a half hours all the oil appears still to be in the hepatic capil- 
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lary net^vork. When arteries such as the femoral or carotid receive 
the injection there is very rapid distribution of the oil, with its appear- 
ance in the venous return within tAvo minutes. No circulatory or 
other disturbances are caused in the animal unless the injection be 
made too rapidly. This work opens an interesting field for the study 
of the permeability of different capillary beds to oils and of the topo- 
graphy of the vessels in the intact organism. Also abnormal states of 
the circulatory apparatus maj’- be direetlj’- studied. 

Sickle-cell Anemia.— J. G. Huck (Bidl. Johns HopJcins Hasp., 1923, 
34, 335) reports observations upon sickle-cell anemia, based on a study 
of 14 cases. Hitherto, only 4 cases have been recorded, the first by 
J. B. Herrick in 1910. The cases studied by the author occurred in 
three generations of two families. As a result of his observations, he 
eoncludes that sickle-cell anemia is “ a hereditary disease, transmitted 
by and occurring in both males and females with equal frequency, in 
which the red cells of the blood acquire a characteristic sickle or crescent 
shape in vitro. The disease is characterized by certain typical clinical 
symptoms, especially those of anemia and leg ulcer.” The disease 
has been observed only in negroes. No infective etiological agent has 
been discovered. No postmortem findings have been reported. The 
blood shoAvs an anemia, the red cells Amrying between 1,500,000 and 
4,000,000, the hemoglobin between 30 per cent and 63 per cent. The 
color index is usually normal or high. There is a slight increase in the 
AA-^hite count (10,000 to 20,000) AAuth increase in the percentage of poly- 
morphonuclear neutrophiles. A feAv myelocytes, chiefly neutrophilic, 
may be observed. Cells of the large mononuclear variety are seen at 
times, phagocytizing red cells. “The poikilocytosis consists mostly 
of crescent or sickle-shaped cells Avith an occasional oat-shaped cell.” 
Basophilic granulation and polychromatophilia are observed. Nucle- 
ated reds (normoblasts, intermediates and megaloblasts) may be found, 
chiefly normoblasts. No Cabot rings or HoAvel bodies haA'^e been 
observed. “Fresh Avet preparations of the blood, that haA^e been sealed 
with petroleum jelly, reA^eal a most interesting phenomenon. Immedi- 
ately on examination of the preparation one finds only a feAV of the 
erj^throcytes having a crescent or sickle shape, but after from six to 
tA\'enty-four hours, from 25 per cent to 100 per cent of the cells, accord- 
ing to the seA’^erity of the disease, acquire bizarre forms.” The cells 
show a slight decrease in resistance to hypotonic salt solutions. Retic- 
ulated cells, as demonstrated by vital staining, are greatly increased, 
eA^en to 35 per cent. The bilirubin content of the serum is high. In 
the seA’^ere forms of the disease, the prognosis is unfavorable on account 
of a susceptibility to acute intercurrent infections, especially pneu- 
monia and tonsillitis. Treatment is s;yTnptomatic. 


A Warning Against the Use of Arsphenamine in the Treatment of 
Syphilis in a Hemophiliac.— Rosenb loom {Joiir. Lab. and Clin. Med., 
1923, 9, 57) reports the case of a colored man aaRo had been bleeding 
from a tooth soeket for two Aveeks folloAving extraction of the tooth. 
His hemoglobin was 40 per cent and red cells 2,300,000. There was a 
historA" of an initial lesion fifteen years preAnous and the Wassermanh 
was H — 1 — 1 — [-• After attempting to stop the hemorrhage by transfu- 
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sionandthe injection of horse serum, 0.6 gm. arsphenamine was given. 
Within an hour after this injection all his gums began bleeding alarm- 
ingly. This loss of blood was partly checked by adrenalin compresses 
but in spite of three transfusions and the use of coagulose, horse serum, 
etc., the bleeding continued until his death two weeks later. From this 
experience, and on the basis of experimental findings pointing to an 
interference with normal clotting by arsphenamine, Rosenbloom feels 
that the use of this drug is contraindicated in hemophilia. 

Spinal Subarachnoid Block.— Ayeb {Arch. Neurol. a7id Psyc/iiaf., 1923, 
10, 420) describes a method which consists of manometrical study of 
fluid by double puncture and comparison of fluids at different loci. 
For the hydrodynamical studies, the points of puncture are above and 
below the obstruction. The protein content of the fluid from below 
the point of obstruction is increased. Most of the fluids from below 
the obstruction are colorless. Fifty-three cases of block studies, 41 
complete. Block was caused by tumors, by vertebral disease and dis- 
location and by meningitis. Below point of obstruction, pressure of 
the spinal fluid is either not affected or only slightly affected by such 
maneuvres as jugular compression. Of 104 cases, in which no block, 
complete or partial, could be demonstrated, 3 proved later to have 
compression of the cord. Two of these, however, showed marked 
increase of protein below the tumors. It would seem that the demon- 
stration of block and the increased protein content of the fluid from the 
lower needle are valuable indices as to the permeability of the spinal 
subarachnoid space. . 


The Size of the Heart in Pneumonia.— Levy {Arch. hit. Med., 
1923, 32, 359) made teleoroentgenograms of 21 cases of lobar pneu- 
monia and S cases of bronchopneumonia. Three normal young men 
and 1 patient with fever, due to pulmonary tuberculosis, acted as con- 
trols. Care was taken to secure proper alignment, and a simple geo- 
metrical method was used to complete the outlines of the cardiac 
shadow. The area so delineated was measured with a plain meter. 
The controls showed very little change in transverse or long diameters 
or in surface area. A variation of 1 cm. or more in one of the diameters, 
or of 10 sq. cm. or more in area was regarded as significant. Of the 
21 cases of lobar pneumonia, 13 showed an increase in the size of the 
heart. Eleven of the patients were given digitalis; 10 were not. Of 
the 1 1 patients, S (72.7 per cent) showed cardiac enlargement; of the 
10, 50 per cent showed cardiac enlargement. Eight cases of broncho- 
pneumonia were observed, 2 showing a change in the size of cardiac 
silhouette. 


The Treatment of Syphilis with Bismuth.— McCaffekty {Arch. 
Dcnnai. and Syph., 1923, 8, 4G9) reports the treatment of 25 cases of 
syphilis, in all stages, by bismuth. Potassium and sodium birtrobis- 
nuithate is used. Two cc, or 20 eg. of active bismuth, suspended in 
oil, is given intramuscularly every four days. Twelve to IG such injec- 
tions constitute a course. There is evidence to show that thi.s agent 
is as effective as arsphenamine in treating primary and secondary inaTii- 
festations, although its action may be slower. Bismuth would seem 
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to be very useful in treating “ Wassermann-fast” individuals, as well 
as those having an idiosyncrasy towards arsenic. Nothing definite 
can be said about its action in neurosyphilis. Pigmentation of the 
gums and stomatitis may occur. Local pain at site of injection is 
said to be negligible. A good working bibliography is added to this 
article. 
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Further Observations on the Blood-pressure in Cases of Urinary Ob- 
struction. — O’Connor (Jour. Urol., 1923, 10, 135) states that complete 
drainage of the bladder in patients suffering from urinary retention is at- 
tended b,y a marked fall of systolic blood-pressure during the first forty- 
eight hours. During this period the renal function is diminished as show 
by the phenolsulphonephthalein test and the quantitative determina- 
tion of urea in the blood. If, however, the retained urine is gradually 
evacuated, the decrease in pulse pressure will be less marked, and the 
renal function only slightly diminished. Before instituting permanent 
drainage all patients in the preuremic or dehydrated condition should 
be amply supplied with fluid. This can be quickly and safely accom- 
plished by intravenous injection of glucose solution. If satisfactory 
drainage of the bladder is continued, the blood-pressure is gradually 
maintained at a definite non-fluctuating level. Patients prepared for 
operation by waiting until this fixed blood-pressure level has been 
established have shown a very insignificant postoperative decrease in 
blood-pressure, especially when glucose solution is given intravenously, 
both before and after operation. Obstruction in the course of the 
urinary , tract must be considered in many instances as a cause per sc 
of high systemic blood-pressure. This may be equally true even through 
the residual urine is small in amount. In papillary epitheliomata 
hematuria is usually present being intermittent in character. Pain 
is noted in half of the cases. Pyelography reveals deformity of the 
pelvic outline in almost every case. This type of growth is seldom 
seen in patients under forty years of age. Metastases in bladder and 
ureter are common. 


Operations for Inguinal Hernia Under Local Anesthesia.— 
Bloodgood (Am. Jour. Surg., 1923, 37, 185) describes the full- technic 
of local anesthesia with one-quarter of 1 per cent of novacaine. He like- 
wise gives detailed account of his technic for inguinal hernia. The 
author states that both Bassini and Halstead laid great stress upon 
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the transplantation of the cord. Follow up studies showed that the 
transplantation of the cord was not an essential feature in the operation 
for inguinal hernia for the chief cause of recurrence was the weakness 
or obliteration of the conjoined tendon and this was not in the position 
of the transplanted cord. Other recurrences, a very small number, could 
be explained by the large size of the cord, and in this group the recur- 
rence occurred alongside of the cord. In n small percentage of the 
cases, the recurrence could be more easily explained by faulty suture 
or extreme weakness of the tissues available for suture. Healing of 
the wound is not as perfect in the hands of surgeons, not deeply experi- 
enced in local anesthesia. But the breakdown of the wound is usually 
confined to the skin and fat, and seems to have no influence on the result. 

Vasostomy for Seminal Vesiculitis. — Kidd {Lancet, 1923, 2, 213) 
says that a seminal vesicle infected with gonococcus or B. coli or other 
germ can remain blocked and full of the infecting agent for many 
years. The victim may suffer from relapsing fever and rigors from 
relapsing urethral discharges, from artliritis or iritis, from impotence 
and sterility, and from neurasthenia. In some cases the neurasthenia 
is so severe as almost to amount to a ps 3 ’^chosis. The author definitel}’’ 
states that all these troubles except the irites can be cured b^^ vasostom.y. 
He feels that this procedure, which he describes at length should be 
used in all cases of chronic relapsing gonorrhea (or B. coli or strepto- 
coccal vesiculitis) in which there is evidence of a thickened closed 
vesicle or vesicles and in which four or six months’ consecutive and 
careful treatment hy massage, urethroscopj’^ and so forth has failed 
to produce a cure. Vasostom.y is also indicated for cases of chronic 
arthritiS) witli chronic relapsing epididj'^mitis that do not jdeld to such 
treatment. It should also be used for cases of relapsing attacks of 
fever, rigors, pyuria, epididjnnitis caused b.y the colon bacillus or otlier 
genns such as streptococci. In the final group, he states that it should 
be used for manj’’ cases of severe arthritis in the earl^’’ stages. Belfield 
has reported S3 cases of posterior urethritis, with acute vesiculitis and 
arthritis, Avhere immediate amelioration has been obtained b^”^ vas- 
ostom3\ 


Secondary Signs of Gall-bladder Pathology.— Leonard (Am. Jont. 
Roentgenol., 1923, 10, 521) sa.ys that roentgen-ra,v evidences of gall- 
bladder pathologj’ is divided into tsvo classes — direct and indirect: 
In the fost are put the demonstrable stones and visible gall-bladders. 
In the indirect class are put the demonstrable changes produced b^’^ 
gall-bladder disease. This latter class is ty’’ far the most important, 
in it are included the pressure deformities, chief! .v b.v the duodenum; 
the changes caused bj' adhesions including fixation of adjacent organs 
b\' adhesions, and deformities in outline of adjacent organs from 
adhesions; the field of gastric reflex (typical gall-bladder spasm); 
lastl\' the ampulla of Vater, when made visible b.v barium has, in the 
author's experience, been associated with some type of past or present 
gall-bladder disease. 

A Conservative Treatment of Carbuncles.— Lewis {Ann. Snrg., 1023, 
78, 649) says that only 3 cases of carbuncles treated b.v roentgen-ray 
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were found in the literature. Sixteen unselected cases of carbuncles 
treated roentgen-ray are here reported. Only 2 of these 16 cases 
required operative treatment. Diameters qf induration increased more 
than 2 cm. after roentgen-ray treatment in only 2 cases, and in 1 of 
these it was probably due to a too narrow protecting of the field of the 
roentgen-ray in giving the treatment. Sloughing and suppuration, 
and the skin sinuses through which this took place were surprisingly 
slight in the small and moderate sized carbuncles. The very large 
carbuncles resolved into enormous, sharply demarcated abscesses, 
which drained satisfactorily tlirough the sinuses formed by sloughing 
of the overlying skin. Pain was relieved following the roentgen-ray 
treatment in the majority of cases. The duration of small and moderate 
sized carbuncles seemed much shorter with roentgen-ray therapy than 
under operative treatment. The duration of the very large carbuncles 
seemed about the same with roentgen-ray or operative treatment. 
Cosmetic results were superior with roentgen-ray. Great preference 
for the roentgen-raj'’ treatment v%s expressed bj’’ patients with experi- 
ence in other forms of treatment. The method seems relatively safe. 
The comparative absence of traumatism as compared with operation 
seems a protective measure of importance. 


The Surgical Management of Gall-bladder Disease,— Finkenheim 
{Zentralb. f. Chir., 1923, 27, 1050) classified operated gall-bladder cases 
as chronic cholecystitis, acute cholecystitis, chronic cholecystitis with 
acute exacerbation. The last group contained approximately 40 per 
cent of a large series of 670 cases. Sixteen cases showed perforation, 
half rupturing into the peritoneal cavity, and half were walled off by 
strong surrounding adliesions and inflammatory processes. A second 
group is given of 74 cases, in 57 of which were found at operation the 
marks of definite processes of inflammation, but with no stones. In 
17 neither inflammatory processes nor stones were found. A third 
class contains the empyema group, 115 in all, 98 of which had stones 
and pus, while 17 exhibited pus without stones. A fourth grouping 
contained 11 cases of hydrops. The fifth set embraces all grades of 
inflammatory interference in the common duct. Stones were present 
in 100 of 136 cases. The sixth group comprised 10 cases of gall-bladder 
ileus; while the seventh place in the classification comprised 41 cases 
of carcinoma. Complications or associated diseases were present in 
32 cases. In 22 instances cholelithiasis was primary, appendicitis, 
ulcer of duodenum, and other diseases being secondary. In 10 cases 
the associated pathology was primary, and the gall stones secondary. 
Secondary operation occurred in 37 cases. The author finds the solu- 
tion of operative procedure simple: Cholecystectomj'^ is the routine 
procedure for cases with pathology localized in the gall-bladder, while 
cholecystostomy is reserved for those cases unable to stand general 
anesthesia for a long period, with disease of heart and lungs. The 
routine procedure for operations on the common duct was choledochos- 
tomy — choledochotomy with suture was performed in 30 cases. For 
mortality, 16 deaths occurred from pulmonary causes, 18 from cardiac 
failures, 8 from clotting deficiencies in the blood, peritonitis with per- 
foration 10 cases, peritonitis without perforation 11, collapse and inani- 
tion 24, septicemia 2, and cachexia 2. 
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Medical Methods of Controlling Hemorrhage.— Ivayser {Med. 
Klin., July, 1923) writes that many methods such as hypertonic salt 
solution, organ extracts, coagulen, serum, peptone, etc., have been 
employed as aids to control hemorrhage, but as yet no one remedy has 
proved infallible. In addition, the surgeon has often to resort to medi- 
cal means in cases of postoperative hemorrhage. Nonnenbruch and 
Szyska have investigated euphyllin and ethylenediamin as a means 
to increase blood coagulation. Euphyllin, one of the purin bodies, 
contains about SO per cent theophjdlin and about 20 per cent ethylene- 
diamin. Euphyllin is employed as a diuretic and heart stimulant. 
They found that it increased the coagulation of the blood when used 
subcutaneously, intramuscularly or intravenously, this reaction reach- 
ing its highest point in four to five hours after injection, and the effect 
lasting up to Uventy hours. Other workers found th'at tlie active 
principle of euphyllin in this reaction is ethylenediamin. Investigations 
showed that the latter used alone gives like results. Nonnenbruch 
believes that this substance acts on the blood indirectly, causing a 
mobilization of the substance in the blood that brings about coagulation. 
The author of this article thought of trying something combined with 
ethylenediamin to enhance the reaction of coagulation of the blood. 
The effect and action of calcium in the blood is well known. He took 
ethylenediamin acetate and a calcium salt and obtained a compound, 
crystalline in character and soluble in water, which he calls hiimosistan. 
Using rabbits he found that 1 cc of a 10 per cent solution given intra- 
venously resulted in a marked increase in the coagulation of the blood, 
reducing the time on the average from fifteen to five minutes. The 
peak of the reaction is reached in an hour and the effect is manifest up 
to forty-eight hours. No symptoms are evidenced. Hiimosistan is 
given intravenously as other methods of administration are painful. 
It has been used in man in various clinics in Berlin, with results that 
are better than in the animal experiments. Ten cc of a 2 per cent 
solution is the optimum dose. It has been employed in hemorrhages 
of all kinds and may be secured in ampules. 


The Treatment of Vincent’s Angina with Trypaflavin.— In 14 cases 
of Vincent’s angina, Buschmann (Dcut.sch. vmL Wchnschr., 1923, 
19, G17) used trypaflavin, painting the throat each day for tlirce or 
four days and having the patients gargle with a solution of trypaflavin. 
He claims that they have cleared up in from three to seven days. 

Studies of Turpentine.— Klix(;mulli:u {Devtsch. mcd. Wchmehr., 1923, 
21, G69) advocates the use of turpentine in those cases in which non- 
specific therapy is used for temperature reactions. He uses a special 
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preparation called olobintin, which is a preparation of turpentme in 
oil. This injection causes the formation of a sterile abscess which is 
open when indicated. 

The Effect of Alkalis on Gastric Secretion and Motility as Measured 
by Fractional Gastric Analysis.— Loakwood and Chamberlin {Arch, 
hit. Med., 1923, 32, 74) report the effects on gastric function of the 
administration of a standard dose of four commonly used alkalis. The 
antacids were all given with the Ewald meal and comparison made with 
control curves in 26 cases. Neither sodium bicarbonate, calcium car- 
bonate, magnesium oxide or bismuth subnitrate seemed to affect the 
evacuation time of the stomach. This does not support Cannon’s 
conception of the acid control of the pylorus. The phenomenon of 
bile regurgitation was also unaffected.' The average free and total 
acidity was lower after the administration of the alkali in all observa- 
tions on calcium carbonate and magnesium oxide. In rather less than 
one-fourth of the sodium bicarbonate tests it was actually higher. 
The average acidity was unaffected by bismuth subnitrate. After 
sddium bicarbonate the acidity rose to a higher point than in controls 
in about one-half the cases; after calcium carbonate, in one-fourth and 
after magnesium oxide in one-fifth of the cases. After bismuth, the 
acidity attained a higher point in only 2 of the 7 cases. The results 
with the different alkalis are not strictly comparable since the neutral- 
izing power of soda is only one-half that of calcium carbonate and one- 
fourth that of magnesium oxide. It is possible that with a dose of 
soda equal in strength to the dose of calcium or magnesium, the acid 
rebound would have been less in evidence. On the other hand, the 
liberation of carbon dioxide when soda is administered may have acted 
as a direct stimulant. 


The Pathogenicity and Treatment of Flagellate Dysentery. — 
According to Whittingham {Brit. Med. Jour., May, 1923, p. 1799)- 
flagellate dysentery is a pathogenical condition which if allowed to per- 
sist will eventually undermine the health of the patient and cause neu- 
rasthenia, and he states that all cases of recurrent diarrhea or neuras- 
thenia for which no cause can be found and in which flagellates have 
been detected in the stools should have a course of treatment. Certain 
cases are simply carriers, and these are a great source of danger as they 
may infect others. He says that flagellate dysentery may be cured 
in at least 50 per cent of the cases by the treatment he advocates. The 
patient is put to bed and kept upon as light a diet as possible for three 
days. At the same time sodium bicarbonate is given thrice daily -in 
15 grain doses, to clear away any mucus coating the internal surface 
of the gut. To further clear the intestines, 3 grains of calomel are 
given at bedtime on the third day, followed by magnesium sulphate 
the next morning. When the bowels have moved, thymol in three 
doses of 30 grains each is given at hour intervals. At midday another 
dose of magnesium sulphate is given to remove excess of thymol and 
lessen the danger of poisoning. No food is permitted until after the 
thymol treatment is completed. At bedtime emetine bismuthous 
iodide powder is given for ten consecutive days: 1 grain the first night, 

2 grains the second, thereafter >3 grains until a total of 33 grains have 
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been taken. During tlie fortnight following the thymol treatment 
high lavage of the colon is performed on alternate mornings with a 
solution of quinine in water. After the course of emetine treatment 
the stools were examined daily for at least three weeks; if the findings 
were negative, monthly examinations were made for four months. 
Relapses were treated in the same manner. In only a few cases was a 
third treatment necessary. Cases which did not respond to this treat- 
ment, were considered as practically incurable. 
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Acidified Whole Milk as a Routine Infant Food.— Marriott and 
Davidson {Jour. Am. Med. Assn., 1923, 81, 2007) give the method of 
preparing this modification of cow’s milk. A good grade of cow’s milk 
is first sterilized by boiling for five minutes. The milk is then cooled 
and the scum removed. When thoroughly cooled, lactic acid is dropped 
in slowly, while the milk is gently stirred. Lactic acid (U.S.P.) is 
used and the amount required is 1 di-am to each pint of milk. This 
is added a drop at a time from a medicine dropper. If the milk is 
warm when the lactic acid is added, or if the acid is run in too rapidly, 
large lumps of curds will separate. Wfiicn properly prepared a smooth, 
homogenous preparation should result. The concentration of acid is 
the same as tliat occurring in ordinary buttermilk and the taste and 
general physical properties are much the same. In using lactic acid 
milk for infant feeding dilution is usually not necessary, as the amount 
an infant would ordinarily take at a feeding is not in excess of the diges- 
tive capacity. Carbohydrate should be added to lactic acid milk, as 
the amount of sugar present is insufficient for the needs of the average 
infant. The authors recommend commercial corn syrup sold under 
the name of Karo. This syrup contains a relatively high amount of 
the difficultly fermentable dextrin, and can consequently be added 
to the lactic acid milk in large amounts without the danger of pro- 
ducing diarrhea. The amount of syrup usually added to the da 3 ^’s 
feedings is 1 ounce for infants up to two weeks of age, and from 1^- 
to 2 ounces for the older infants. In preparing the formulas, the 
syrup is stirred into the lactic acid milk until it is thoroughly mixed. 
In cold weather the syrup may be mixed with an equal volume of warm 
water to facilitate tlic mixing. Of 142 infants fed in this way, 78 or 
55 per cent were sun'ering from infections during the period of obser- 
vation. These included otitis media, pneumonia, pyelitis, meningitis, 
pulmonary tuberculosis, bacillary dysentery, and osteomyelitis. 
Included in this series were also cases of congenital .syphilis, pyloric 
stenosis, congenital malfomiatums of the heart and .qnna bifida. These 
arc the usual run of cases seen in the infant ward of any large hospital. 
The ages of the infants varied from two days to one* year. A large 
proportion of the infants were underweight. Six premature infants are 



300 


PROGRESS OF MEDICAL SCIENCE 


included in this series. More than half of the babies were under three 
months of age. The number of days that the formulas were fed varied 
seven to one hundred and twenty. The average was twenty-two days. 
The average number of calories fed was 153 per kilogram of body 
weight. Seventeen of the infants received more than 200 calories per 
kilogram of body Aveight. For the entire series the average daily gain 
in weight was 28 gm. Gain in Aveight is not the only criterion of the 
suitability of the diet. The infants in this series rarely dcA'^eloped 
diarrhea or Ammiting. None died as the result of gastro-intestinal dis- 
turbance attributable to overfeeding. The mortality of the athreptic 
infants in the hospital has fallen from 78 per cent in 1919 to 26 per cent 
during the past year. 


Recurring Cardiac Infections in Children with Chronic Valvular 
Disease.— Smith and Stulik (Am. Jmir. Dis. Child., 1923, 26, 396) 
observed 80 children during a period of three years. TAventy-one or 
26 per cent had frequent periods of slight fever ranging from 99.2° to 
100.4° F. In 16 of these, the diagnosis of an active cardiac infection 
Avas made. In 7 cases, the diagnosis A\'as based on the finding of a 
conduction defect of the auriculo-A^entricular bundle. Tavo had pre- 
mature contractions during periods of feA^er, one of AA'hom later had 
definite cardiac dilatation. In the remaining 7, the conclusions con- 
cerning the presence of a cardiac infection Avere based on definite changes 
in the physical findings of the heart, such as the appearance of a new 
murmur, a pericardial rub or demonstrable cardiac dilatation. The 
rate of progression of the cardiac disease Avas much more rapid and the 
incidence of severely damaged hearts far greater in the 21 children with 
recurring periods of temperature than in the remaining 59. , The diag- 
nosis of active cardiac infection in children Avith chronic valvular dis- 
ease may be difficult, and seA^eral AA'ceks may elapse before definite 
manifestations appear. The electrocardiograph may enable a diag- 
nosis being made earlier in the course of the infection. It AA^as pointed 
out that one of the difficult problems of the physician in treating chil- 
dren with chronic A^alvular disease is preA’^enting the condition from 
progressing. It Avas suggested that the difficulty might in a measure 
be overcome by the education of the public, the early elimination of 
all possible oral and nasopharyngeal infections, and the establishment 
of conA^alescent homes. 


Chronic Ulcerative Colitis in Childhood.— Helmholz (Am-. Jour. 
Bis. Child., 1923, 26, 418) reports 5 cases. He comments that, so far 
as is known, there is no definite etiological factor in this condition. 
It may be the result of a A^ariety of infections, pyogenic, dysenteric, 
amoebic, or tuberculous; but wherever a specific cause can be demon- 
strated, the condition is usually not chronic ulcerative colitis. In 
none of the cases reported Avas it possible to demonstrate the presence 
of any of these infections. In only 2 cases Avere there other cases of 
dysentery in the community, and in these tAvo epidemics, all other 
patients recoA'ered uneA^entfully in the course of a feAV Aveeks. In 1 
case the patient had his first attack following scarlet feA^er complicated 
by otitis media. In 4 of the 5 cases, the colitis started acutelj^ Avith a 
bloody diarrhea. In only one instance was the condition chronic and 
AAuthout diarrhea. The onset was so lacking in sjrmptoms that the small 
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amount of bloody mucus that the mother noticed on the underclothing 
was interpreted as the beginning of menstruation, \\dien it continued 
for a few weeks medical advice was sought. In spite of the treatment 
the girl became gradually worse. Dysentery did not develop until sev- 
eral weeks later, following an acute bronchopneumonia. As was seen 
in 1 case the ulceration .begins in the lower portion of the bowel, and 
in the course of the illness the entire colon is involved. In 2 cases that 
came to necropsy there were ulcerations in the ileum, but this involve- 
ment is rare. On proctoscopical examination, the ulcers are usually 
most marked in the rectum and low'er sigmoid, and in the earl^' cases 
become less numerous in the sigmoid. The colon is usually thickened, 
the surface appearing red and glazed, with numerous small ulcers. In 
the severe cases, only small islands of mucosa are left, the entire surface 
being ulcerated, and presenting a granular appearance. The roentgeno- 
gram is characterized by marked narrowing and absence of haustrations 
in the full extent of the involved colon. The connective tissue found in 
the inner muscular layer may account for these changes. In 4 of the 
5 cases, this picture Avas r^ery definite. In the fourth it rvas impossible 
to make a roentgenogram of the colon, because of the acutely tender 
condition of the rectum. The stools were usually from five to ten in 
number, containing a considerable amount of mucopus and blood, 
frequently in clots. The passing of blood in clots not intimately min- 
gled with mucus is rather characteristic. Tavo of the 4 patients had 
good appetites. There Avas no harmful after-effect of the eating. The 
other 3 patients had to be coaxed to eat. Each had considerable tenes- 
mus and cramp-like pains in the abdomen, Avhich may haA'e accounted 
for the lack of appetite. If there Avere no complications, the patients 
Averc usually free from fever. One patient was a febrile during the 
entire stay in the hospital. The diagnosis is based on the mucopus, 
associated A\dth the passage of considerable amount of blood, usually 
in clots. There is a persistence of the dysentery in spite of all medical 
treatment, and an absence of any of the usual etiological factors. The 
prognosis is bad under medical treatment. Surgical measures such as 
colostomy, ileostomy, appendecostomy are helpful, Avith the after- 
treatment of continuous irrigation through the surgical opening. 


Relative Immunity of Infants under Five Months of Age to Infec- 
tion Avith Measles.— H i-.rum AN {Nexo York Siaic Jour. Med., 1923, 
23, 404) says that infants under tAvo months of age, Avhosc mothers 
have had measles are immune. The immunity becomes less marked 
as they grow older, but even at four or five months of age only 25 per 
cent are infected. From that time the relative immunity quickly 
diminishes, so that infants over nine months of age are as susceptible 
as older children. Artificially fed as avcH as breast-fed babies enjoy 
this immunity, Avith a slight difference in favor the breast-fed infants. 
This relative immunity during the first months of life also manifests 
itself in other Avays. When young infants are infected Avith measles, 
the incubation period may be longer, the fcA'cr and constitutional symp- 
toms may be less marked, and the eruption, the catarrhal symptoms 
and buccal manifestations may be less distinct. Tlie immune .sub- 
stances arc probalily chiefiy conveyed to the fetus through the placcnfid 
circulation. There is no substantial CA-idence that any important part 
of the immunity is due to tlie ingestion of breast milk. 
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Marital Syphilis.— Strandberg {Acta Dermal., 1922, 3, 546), from a 
study of 250 marital partners with syphilis, finds the outlook in the 
marriage of patients with syphilis distinctly discouraging. In only 
27.6 per cent did the marital partner escape some consequences of the 
disease. The transmission of the disease to a healthy partner can 
take place more than five years after infection in about 20 per cent 
of the cases and in 2 cases transmission took place after eight years. 
Syphilitic children can be born as long as ten to fifteen years after 
the infection of the mother. Manifestations of syphilis may be present 
in the child at birth even though the mother’s infection be tlrree or 
four years old. In more than 10 per cent of cases a negative blood- 
Wassermann reaction was obtained from the mothers of syphilitic 
children. Even the best of treatment during pregnancy may fail 
to protect the unborn child from infection in utero, though the general 
value of antenatal treatment is conceded. A case is mentioned ih 
which a woman with an active syphilitic infection at her first preg- 
nancy, and practically no treatment, gave birth to a child which has 
been healthy for many years; but at her second pregnancy, when she 
was treated with considerable thoroughness, she gave birth to a still- 
born syphilitic infant. Prolonged observation of children born under 
suspicion of syphilis is urged. 


Acute Disseminate Erythematous Lupus,— Van der Valk (Acta 
Dermal., 1922, 3, 63) comments on a series of cases of acute dissemi- 
nate erythematous lupus, the grave and usually ultimately fatal 
constitutional form of the disease, originating in a previous chronic 
erythematous lupus or appearing without warning. The polymorph- 
ism of the eruptive manifestations, with eczematous, erythematous, 
vesicular, erosive, bullous, pustular, lichenoid and purpuric lesions in 
contrast to the uniform picture of the chronic, type, is emphasized. 
The frequency of the mistaken diagnosis of erysipelas and the associa- 
tion with pneumonia and uremia should be especially recalled. The 
writer reviews the etiological conception in this dermatological riddle, 
referring especially to the contributions of Jadassohn and Barber to the 
streptococcal factor in the etiology and, of Bloch and Fuchs to the 
tuberculous factor. He mentions the theories of ICreibich and Gen- 
nerich, who believe the disease to be the result of toxins elaborated by 
the lymph nodes under some pathological stimulus. Ehrmann and 
Falkenstein (Arch. f. Dermal, u. Syph., 1922,. 141, 408), in an elabor- 
ate study of a series of 130 cases with autopsy, state, with striking 
definiteness, their conclusion that erythematous lupus, as they have 
seen it, occurs in tuberculous individuals in 98 per cent of cases, and 
is due to tubercle bacilli carried to the skin presumably from the lymph 
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glands. They consider that acute disseminate erythematous lupus is 
a tubercle septicemia and that a recent focus of tuberculosis can be 
found in all these cases. 

Arsphenamine in Treatment of Syphilis.— Mills {Brit. Jour. Dcrmai., 
1923, 35, 131), in discussing the arsphenamine treatment of sjTihilis, 
states that in the use of sulpharsenol (sulpharsphenamine) he has 
experienced very little difficulty with local reaction and finds the drug 
when given intramuscularly much more rapidly spirillicidal than when 
given intravenously. In discussing the merits of “606” as compared 
with “914” (neo-arsphenamine) he unhesitatingly gives the preference 
to “606” as the more effective therapeutically, even inequivalent 
dosage, probably, he thinks, because of its slower elimination. He 
comments on the instability and lack of uniformity of neo-arsphena- 
mine and the inadequacy of therapeutic testing as compared with that 
enforced in Great Britain in the case of arsphenamine. 


Treatment of Dermatitis Venenata.— Strickler {Jour. Am. Med. 
Assn., 1923, 80, 1588) reports upon the use of antigen or toxin for 
the treatment of dermatitis venenata by desensitization. The prepa- 
ration of this toxin from plants of the Rhus family was previously 
described (Jour. Am. Med. As.m., 1921, 77, 910). Three to 5 intra- 
muscular injections of this specific antigen were given, the dose rang- 
ing from 0.3 to 0.5 cc, although doses up to 0.7 may be given. The 
first 2 doses are given at two-hour intervals, the remainder at inter- 
vals of forty^ight to seventy-t\vo hours, depending upon the response. 
Marked improvement within twenty-four hours usually occurs, and 
the skin returns to normal within four or five days. Nearly 95 per 
cent of 356 patients were markedly improved by this treatment, and 
the results were vastly superior to the local applications usually used. 
The process is essentially a desensitization and it is hoped that a larger 
series in highly susceptible cases will indicate its value as a cure for 
h^qiersusceptibility as well as a treatment measure. 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, RHILADELrillA. 


The Treatment of Patients Pregnant and Tuberculous.— Before a 
recent meeting of the Association of Obstetricians and Gynecologists, 
using the French language, Tiielix {Gjincc. cl ch.sfct., 1923, 3, 283) 
contributed a paper upon this subject. His studies were made in the 
Maternity Hospital at Lausanne, and the great majority of tlie patients 
were in early gestation. In 90 cases the question as to the interrup- 
tion of pregnancy was considered; in 41 pregnancy was interrupted 
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and nothing more was done. In other patients 8 sterilizations were 
performed by excising or ligating the tubes, 1 case aborted and 1 case 
was afterward studied during and after labor. The indication which 
seemed to justify the interruption of pregnancy was the fact that the 
patient’s condition became greatly aggravated after pregnaney occurred. 
The 41 cases in which pregnanc 3 '- was interrupted are divided into the 
first group, 9 in number, where the cervix was dilated hy a laminaria 
tent, the ovum was removed by the finger and in a few cases a curette 
was used in addition. The results were immediately good, 2 patients 
could not be traced; 4 died of tuberculosis within a j^ear, 3 of the 
women surviA'-ed. One of these had again become pregnant and given 
birth to a healthj'^ child, a second had tuberculosis of the larjmx and 
it Avas thought best to again interrupt the pregnancy. In the third 
patient the interruption was practised in 1912, and the patient’s 
condition was complicated bj'^ cardiac Aveakness. Since 1912, 4 preg- 
nancies had occurred, 2 terminated bj"^ spontaneous abortion and 2 
by the artificial interruption of pregnancj^ In the second group, Avith 
6 cases, Avhere pregnancy Avas interrupted and then the abdomen 
opened and the Fallopian tubes resected, all recoA'^ered from the opera- 
tion; 1 died three months afterAvard from tuberculosis and 5 still sur- 
Adve. In the third group, 27 cases, pregnancy AA^as interrupted by 
incising and emptying the uterus and sterilization Avas performed by 
remoAung the Fallopian tubes. Of the 27, 19 were in comfortable 
health and able to care for a family or to do actiA'^e work, 3 could not 
be traced; 5 had died, 3 of tuberculosis and 2 of influenza. In all, 
36 patients had been treated bj'- remoAnng the Fallopian tubes, and 
in these menstruation had remained regular, the uterus continued to 
be normal in size and the general health of the patients had been 
remarkably good. 


Vasomotor Tone during Pregnancy.— Louros {Zentralhl. f. GyndJc., 
1923, 43, 1667) contributes a paper upon this subject, in which he 
calls attention to the state of the vasomotor nerves as a sjnnptom'of 
pregnancy. His experiments were made by injecting adrenalin after 
taking the pulse and blood-pressure Avith the RiAm-Rocci apparatus. 
Observations Avere made at intervals of three minutes. In the case 
of an individual in a normal condition there occurred a gradual rise 
of blood-pressure which reached its maximum in about fifteen minutes. 
This Avas followed by a gradual descent, lasting about fifteen minutes. 
When, hoAA'eA^er, there Avas an increased sensibility in the sjonpathetic 
or parasj^mpathetic s.ystem, and adrenalin was giA'^en, there AA^as a 
A^eiy marked rise in pressure, folloAved bj'- a great and immediate drop. 
When there AA^as primary irritability of the parasjnnpathetic system, 
and adrenalin AAms injected, the blood-pressure rose A^ery little or, 
instead of rising, shoAved signs of sinking. This phenomenon occupied 
about ten minutes. After this method, experiments Avere made upon 
pregnant Avomen at each month of gestation and also of AAmmen in 
labor and who had been deliA’^ered. Thirty-eight patients Avere exam- 
ined and in none of these aa^s the condition of vasomotor tension 
found to be normal. In 32 there Avas the condition called paras^mi- 
pathetic or Amgotone, and in 6 there was little or no reaction, indicating 
an abnormal condition of the sympathetic sj^stem. The 32 patients 
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did not describe symptoms which especially drew attention to the 
condition. One complained of excessive perspiration; variations of the 
pulse-rate were present; in some abnormalities in the pigmentation of 
the skin were also observed. These abnormalities disappeared at 
the termination of pregnanc;\% In the 6 women who had the condition 
known as sympathetic sensibility, there was a very considerable rise 
in pressure after the injection of adrenalin. This was followed by 
rapid descent. Most of these patients showed irregular action of the 
heart, difficulty in respiration, heart murmurs and other symptoms 
of undue sensibility. In 1 of these patients, after the pregnancy ter- 
minated, the same sjonptoms persisted for some time. The writer also 
adds to his paper the adrenalin blood-pressure. curve of 22 eclamptics. 
In 17 of these, five minutes after adrenalin was injected, the blood- 
pressure, which previously had been high, sank rapidly, free perspira- 
tion was also present and in 14 there was positive evidence of implication 
of the endothelia of the vessels. In 6 patients there were symptoms of 
hyperthyroidism. The writer concludes from these observations that 
during pregnancy there is a condition of the vasomotor nerves which 
indicates a parasympathetic . state. This serves to mask and com- 
pensate for many disturbances during pregnancy. In toxemic patients 
with eclampsia this condition is very greatly exaggerated. While we 
do not know the exact cause of this, it undoubtedly has to do with 
the condition known as toxemia of gestation. 


Hydatidiform Mole and Chorio-epithelioma.— -Gordon {Svrg., Gyncc. 
and Obsf,, 1923, 36, 242) at tlie Bellevue Hospital, finds that in 4500 
abortions there were discovered 21 hydatidiform moles, a percentage 
of 0.4, other cases may have been overlooked. The mortality of this 
series was 9 per cent and this was from a low grade of sepsis following 
moderate but prolonged bleeding. In the Laboratory of the Bellevue 
Hospital in 8000 autopsies and with the examination of more than 3500 
surgical specimens, there has been identified butonechorio-epitliclioma, 
and this was a metastatic growth of the vulva and was considered as 
doubtful. Probably chorio-epithelioma does not occur more frequently 
than a fraction of 1 per cent. Statistics vary as to the frequency in 
which chorio-epithelioma follows hydatidiform mole. In the writer’s 
experience it is rare. So far as treatment is concerned, the writer urges 
the substitution of abdominal hysterotomy for curetting and other 
methods formerly advised. If the condition of tlie cervix permits, the 
uterus may be thoroughly explored by the fingers, and the abnormal 
tissues may safely be removed with little danger. The uterus can then 
be palpated and its interior carefully studied and if there be found a 
soft and friable area in the myometrium, hysterectomy is advisable. If 
the uterus be manually emptied and allowed to remain, these patients 
should be kept under observation and hysterectomy be performed 
should hemorrhage return. Unless the fingers can readily gain access 
to the uterus and examine its cavity, abdominal section with incision 
into the uterus and thorough examination is indicated. By this method 
])athoIogicaI tissues in the uterus can be safely removed and the uterus 
saved. If on performing section there is undoubted evidence of chorio- 
epithelioma, hysterectomy is indicated. Xot only changes in the uterus 
but in some cases extensive thrombosis of the pelvic veins are signs of 
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this malignant condition. Theoretically the use of radium or deep 
roentgen-ray treatment should be of advantage but there is no record 
of the trial and results of this method. In from 80 to 90 per cent of 
cases bilateral ovarian cystomata are present. As a rule these growths 
are short lived and probably arise from distention and overgrowth of 
corpora lutea, thej^ usually disappear spontaneously after the abnormal 
condition of the uterus is remedied. Hydatidiform degeneration of the 
chorion, the writer believes is infrequent, and actual chorio-epithelioma 
from his observation is extremely' rare. The relative malignancy of a 
given growth can be accurately distinguished by microscopical examina- 
tion only. The methods already described by the writer are urged and 
curetting is considered .dangerous and practically worthless as a means 
of diagnosis. 


GYNECOLOGY 
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JOHN G. CLARK, M.D., 
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AND 
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Intracervical Enucleation.— Lahey (Ann. Surg., 1923, 78, 61) directs 
attention to this method of intracervical enucleation for removal of 
the cervix in hysterectomy for benign lesions, because in his hands it 
has proven such a rapid, safe and satisfactory measure for the accom- 
plishment of this purpose. It consists in the routine supracervical 
hysterectomy as done, for example, for fibroid uterus up to the point 
of section of the cendx. At this point the cervix is not cut across 
or even removed by wedge-shaped excision, but is cored out by ver- 
tical-circular incisions placed just within the outermost boundary of 
the cer\’ix. The cervix is pulled up with each circular incision, until 
as the last incision reaches the vagina the thin remaining shell of 
cervical tissue is inverted from below upward, to drop back as the 
last circular incision separates the cervical plug from its shell of remain- 
ing cervical tissue. This leaves an opening through which a small 
strip may be tucked into the vagina to prevent the possible return of 
infected vaginal contents. The stumps of the round, and if need be 
the broad, ligaments fit easily into the large aperture and may be 
sutured securely there. It is usually necessary to place a large mat- 
tress stitch through the entire cervical shell to control the oozing 
which occurs from the walls from the remaining shell. Lahey has 
used this method of getting rid of the cervix in hysterectomy for 
benign lesions to overcome the postoperative leucorrhea without pro- 
ducing the vaginal shortening which results from the emplo^mient of 
complete hysterectomy. The disadvantages of the procedure have 
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been, first, the excessive oozing from the cervix during the process 
of coring, resulting often in a pooling of blood at the bottom of the 
pelvis and producing a somewhat messy condition at this stage of 
the procedure. This may be overcome in some measure by folding 
a towel into a triangular shape and introducing the apex into the 
fossa of Douglas, so that any ooze is caught in the liollow of the towel 
so placed. This oozing has been immediately controlled as soon as 
the cervical mattress suture has been tied. Tlie operation is but 
little prolonged, there is no danger to the ureters and excellent support 
can be obtained by the fixation of the round and broad ligaments as 
deeply as desired in the remaining cervical aperture. 

Value of Cervical Surgery.— No part of the female genitalia has 
received so much attention in recent years as the cervix uteri. Endless 
papers and monographs have been witten upon the remote effeets 
of the lacerated and infected cervix. For this reason it seemed to 
PoLAK {Am. Jour. Ohst. and Gyncc., 1923, 5, 640) that it might be 
well to detennine what constitutes the surgical cervix and how much 
pathology must exist before we are justified in subjecting the patient 
to excision, trachelorrhaphy, tracheloplasty or amputation. There- 
fore, he has reviewed the records of 350 operations upon the cervix, 
analyzed the indications for the procedures and the end-results as to 
the effect on sterility, discharge, pregnancy and labor. Critical study 
of this series shows that operation on the surgical cervix, i. e., for 
extensive or multiple lacerations, extensive erosion with hj’perplasia 
or cystic degeneration, even when the type of operation is careful!}' 
selected, in a large number of cases does not cure the leucorrhea or 
sterility, and that unless the operation is preceded by a long period 
of preliminary local treatment the leucorrhea is cured in only a little 
more than 50 per cent of the cases operated upon. It is therefore 
urged that all operations on chronically infected cervices be preceded 
by local treatment. Only a relatively small ninnber of sterilities are 
cured by operations on the cervix, and these should only be done for 
this cause after a Hiihner and a Rubin test have shown that the fault 
is in the biochemical changes in the cervical discharge. After ampu- 
tation or excision should pregnancy occur it is more likely to terminate 
in abortion than has been the case when trachelorrhaphy has been 
selected. Dystocia during labor is also more common after amputa- 
tion and excision than after cervical repair. 

Hysteropexy for Prolapse of the Uterus. — In recommending the per- 
formance of hysteropexy in the treatnient of uterine prolapse, hLvxwEU. 
{China Mrd. Jour., 1923, 37, 393) is aware that this operation is sup- 
])oscd to be unsafe, owing to the possibility of intestinal obstniction 
following on the stretching of adhesions, a band being left between 
the uterus and the point of fixation. Of 45 patients on whom he luul 
performed this operation all were alive exeept 2, who died from disea.'^cs 
having no relation to the uterine trouble. In answer to the statement 
that hy.steropexy interferes with the expansion of the iitcrus in the 
event of a subsequent pregnancy, the luithor .states that there luive 
i)ecn 20 pregnancies subsequent to operation in his scrie.s, all of which 
were normal. He believes that tlie bad name which hysteropexy has 
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acquired is due in large part to the poor technic which has been 
employed. A number of operators have placed their sutures in the 
fundus of the uterus, some even anteverting the organ by a suture 
passed through the top of the posterior wall. Some operators leave 
non-absorbable sutures permanently uniting the uterus to the abdomi- 
nal wall. In the former procedure (anteverting the uterus), if the 
attachment to the abdominal wall holds it is quite evident that by 
no possibility can the uterus enlarge normallj’', but must do so at the 
expense of Ae posterior wall alone, with the risk of rupture of the 
uterus or malpresentation. In the second procedure any buried per- 
manent sutures are lUcely to affect the regular expansion of the uterus ' 
and entail the same risks as in the former case. 'While.no operation 
for prolapse has proven perfectly effective in all cases, the author 
believes, that hysteropexy will permanentlj’' cure the bulk of patients 
and relieve a considerable proportion of the rest. Of 39 cases which 
he has been able to follow closely there have been recurrences in 5, 
which means a successful result in 87 per cent. Of the recurrences 
2 recurred after childbirth, 1 recurred due to increased intra-abdominal 
pressure due to a rapid splenic enlargement, while the other 2 cases 
recurred for no reason that could be discovered. 
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The Complement-fixation Reaction as Applied to Leprosy.— Many 
have endeavored to use the reaction of complement-fixation as a means 
of increasing our knowledge of leprosy, either in making a certain diag- 
nosis or to determine an etiological relationship to the disease. In no 
instance have these efforts to apply complement-fixation been eminently 
successful. By utilizing many facts and ideas evolved from an exten- 
sive e.xperience with complement-fixation in tuberculosis, LEms and 
Aronson {Jour. Expcr. Med., 1923, 38, 219) developed a new method 
for testing 45 specimens of sera obtained from 39 cases of leprosy. The 
antigens employed were many and consisted of bacillary emulsions of 
B. leprte (Clegg), B. leprie (Duval), B. leprte (Kedrosky), B. smegmatis, 
timothy hay bacillus, Must bacillus, etc.; as well as alcoholic extract 
of bo^'ine B. tuberculosis and B. leprte (Clegg), Petroff’s antigen and 
cholesterol and acetone antigens of human heart. The test was per- 
formed by adding to 0.1 cc of the serum antigen, 2 units of complement 
and sufficient salt solution to bring the total volume to 1 cc. After 
incubation for tv'o hours at 37° C. 4 units of anti-sheep amboceptor 
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and 0.1 cc of a 5 per cent suspension of sheep cells were added. After 
thirty minutes incubation in the water bath and again, after over- 
night in the ice-box, the results were noted. After various experiments, 
it was found tliat the blood serum of cases of leprosy exhibited the 
ability to fix complement with a wide variety of antigens including to a 
greater or less extent those derived from any of the acid-fast group of 
bacteria available to the authors. Control sera from normal individuals, 
from cases of tuberculosis, or from cases of syphilis entirely failed to 
react with certain antigens, whereas serum from cases of leprosy so 
reacted to the extent of over 93 per cent. The most characteristic 
fixation given by the leprosy sera was that with B. leprse (Clegg) used 
as antigen, either in the form of a bacterial emulsion or of an alcoholic 
extract of tlie dried culture. Antibody absorption could be demon- 
strated in the acid-fast group if the absorbing bacteria were removed by 
filtration. Otherwise the resulting fluid was strongly anti-complemen- 
tary. Leper serum was not deprived of the complement-fixing body 
when so treated with either B. tuberculosis or B. leprse (Clegg.) 


A Study of Rabbit Spirochetosis.— Since 1912, several investigators 
have noted the occurrence in rabbits of a spontaneous venereal spiro- 
chetosis resembling syphilis, in the lesions of which a spirochete, very 
similar in appearance to Treponevia 'pallidum and named Treponema 
cuniculi by Noguchi, has been demonstrated. As a result the value of 
all the experimental work on rabbit syphilis is challenged. Realizing 
the importance for more extensive studies at this time, Warthin, 
Buffington and Wanstrom (Jour. Infect. Dis., 1923, 32, 315) reported 
their findings in a detailed investigation of the cuniculi disease, basing 
the study on the disease as produced experimentally in 18 rabbits which 
were inoculated by scarification from a spontaneous case found in a 
Western rabbit. The lesion, so produced, was a superficial one, papillo- 
matous or condylomatous in character, limited to mucous membranes 
or skin, which spread by contiguity, continuity or autoinoculation and 
could be transmitted by inoculation, contact and coitus. The lesions 
were essentially epithelial and not vascular, being confined to the epi- 
thelial surface and upper portion of the subepithelial tissues, with 
marked hyperplasia of the epithelium and papillary layer. Histologi- 
cally, the spirochetosis did not suggest chancre. No evidence of sys- 
temic infection was found and no lesions containing spirochetes occurred 
in any of the internal organs. The incubation period varied from 5 to 
56 days, averaging 23.81 days for 16 inoculations. The general health 
of the infected animals remained good save in the event of intercurrent 
infections. The Wassermann reaction was negative and no general 
immunity was developed. From the lesions the spirochetes could 
readily be obtained by cover-glass smears of the surface or by scarifi- 
cation and could be best demonstrated by the Warthin-Starry silver- 
agar method for cover-glass smears (vide Jour. Infect. Dis., 1922, 30, 
592). The organisms resembled some of the mouth spirochetes more 
closely than Treponema pallida, than which they were usually thicker 
and larger, as well as softer and more flexible, tending to form circles, 
V and Y shapes and twisted stellate forms. In sections of tissue lesions, 
the cuniculi lay in entangled masses on and in tlie epithelium, and just 
below it, rarely penetrating in any appreciable numbers deeply into 
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the tissues. The authors indicate that cuniculi spirochetosis does not 
resemble sj^Dhilis in its clinical course or in its local or general patho- 
logical picture and should not be called “rabbit s;jT5hilis.” Moreover, 
they say that the spontaneous rabbit disease can be easily differentiated 
from pallida infections by its morphology, as shown in a silver-agar 
co's^er-glass smears and by the pathology of the lesions. They believe, 
however, that it will be necessary to repeat much of the experimental 
work in tins new light, inasmuch as “too many important deductions 
have been made from rabbit experimental work to admit of any doubt 
being allowed to remain as to their accuracy.” 
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Studies on Pneumococcus Imm ??:;^ ; n. Active Immuniiratjo.n of 
• ^PSCio^us Pneumococcus Vaccine.— Cecil and 

Steffen (7o«Y. Exp. Med., 1923, 38, 149) state that three subcutaneous 
injections of Pneumococcus Type II vaccine confer on monkeys a 
complete immunity against experimental Pneumococcus Type II 
pneumonia. A similar protection can be bestowed on monkeys against 
Pneumococcus Tj^ie IV pneumonia by three subcutaneous injections 
of a vaccine prepared from the same strain of pneumococcus. The 
subcutaneous injection of monkeys with three doses of Pneumococcus 
Type III vaccine confers a complete immunity against this type 
in only 50 per cent of cases (4 out of 8 monkeys vaccinated). In 
spite of the immunity induced in monkeys by three subcutaneous 
injections of Pneumococcus Tj’pes II, III and IV vaccine, specific 
protective bodies against the homologous types are not demonstrable 
in their serums when the vaccine is so administered. 


Schick Tests and Immunization Against Diphtheria in the Eighth 
Sanitary District of Vermont. — ^Kidder {Public Health Reports, 1923, 
38, 663) gives the following conclusions; (1) That both, the percentage 
of susceptibles and the degree of susceptibility to diphtheria are higher 
in sparsely populated sections than in thickly settled or urban com- 
munities. (2) That the percentage of susceptibles among rural people, 
without regard to class or environment, is higher than that of the well- 
to-do classes in cities. (3) That in the rural districts, as well as in the 
cities, the percentage of susceptibles is much higher among the well-to- 
do than among the poorer classes. (4) That the percentage of suscep- 
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tibles is much higher among the native born than among tlie foreign 
born. (5) That age is a relatively unimportant factor in the immuniza- 
tion of individuals living in strictly rural communities. This conclusion 
is supported by the fact that of 87 teachers between the ages of twenty 
and sixty years, included in the group of 2030 persons tested, 82 per 
cent gave positive Schick reactions. It was found also that the degree 
of susceptibility as evidenced by Schick reactions was as high among 
the susceptible adults as among the susceptible school children. (6) 
That the higher the degree of susceptibility the less reaction^ there is 
to toxin-antitoxin. (7) That those individuals having a positive com- 
bined Schick reaction are more likely to have a severe reaetion from 
toxin-antitoxin. ’ (8) That notwithstanding the distances to be covered 
and the other factors in the relatively high cost and difficulties of such 
work in rural districts, the use of the Schick test and of toxin-antitoxin 
for immunization against diphtheria is, in view of the extent and degree 
of susceptibility to the disease and the frequent lack of facilities for 
prompt and adequate treatment of cases, especially important in rural 
communities and should be included at appropriate times in the program 
of activities of rural health departments. 


Changes in a Small Town Brought About by the Health Depart- 
ment. — Bagby {Public Health Reports, 1923, 38, 456) contrasts medical 
practice of 1909 with that of 1922, and drawls attention to the differ- 
ence, due to public health measures. Malaria, typhoid fever, hook- 
worm infestations and intestinal diseases have largely disappeared. 
Improved milk supply, satisfactory water and sewage systems, drain- 
age against malaria and improved housing conditions account for the 
improvement. 


A Bacteriological Study of Vulvo-vaginitis of Children. — Andekson, 
Schultz and Stein {Jour. Infect. Dis., 1923, 32, 444) found that in a 
series of 42 cases of vulvo-vaginitis among children reporting to a dis- 
pensary clinic for treatment, 37.5 per cent were due to the gonococcus 
and 64.3 per cent were non-specific. In 53.3 per cent of the specific 
cases, the gonococcus was isolated in pure culture. In the remainder, 
the specific diagnosis was based on the presence within leukocytes of 
morphologically typical. Gram-negative diplococci. Although the 
newer cultural methods have simplified the isolation of the gonococcus, 
the direct smear examination should be given preference over the cul- 
tural method as a diagnostic procedure. In no case was it possible to 
cultivate the gonococcus when gonococcus-like bacteria were not de- 
tected in the smear examination. It was impossible, by immunological 
methods, to differentiate the gonococci isolated from children from those 
derived from women. In the non-gonorrheal cases a mixed flora was 
present, but streptococci of intestinal origin appeared to be the most 
important agents. Staphylococci, colon bacilli and Gram-positive 
bacilli were frequently encountered, probably as secondary invaders 
or harmless symbionts. Uncleanliness and local irritation are believed 
to be an important, and probably the primary, factor in the non- 
specific cases, the condition thus established being maintained or made 
worse by bacterial localization. In the latter part of the process, bac- 
teria of intestinal origin appear to be most important. Cases in which 
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filth and irritation appeared to be the chief factors yielded most readily 
to the routine therapeutic procedures which were applied in all cases. 
The gonorrheal cases were most stubborn. In an intermediate position, 
as regards the readiness with which they yielded to treatment, were 
the cases in which local irritation was followed by the loealization of 
bacteria other than the gonococcus. Quarantine and exclusion from 
school are not believed to be necessary in the non-gonorrheal cases. 


Further Notes upon Experimental Measles in Rabbits and Mon- 
keys.— Nevin and Bittman {Jour. Infect. Dis., 1923, 32, 33) passed 
the virus of measles obtained from patients on the second day of the 
disease through 4 rabbits and then produced sjmiptoms typical of 
measles in a monkey. In a second series the virus was passed through 
3 rabbits and then through 3 monkeys in which symptoms typical of 
measles were produced. The monkey-to-monkey passage eliminated 
any question of rash due to foreign protein. A control monlcey injected 
with normal human blood showed no reaction. The authors state 
that the results of these two series of passages confirm their previous 
findings that the virus of measles survives rabbit passage and produces 
sjTnptoms typical of measles in the monkey (M. rhesus). 


The Devil’s Grip in Virginia.— Armstrong {P^lb. Health Rep., 1923, 
38, 1964) reports an epidemic in which the outstanding features are: 
Patients usually children, often several in a home; onset sudden, with 
acute pain, generally of the epigastrium, later shifting to one side of 
the chest; shallow, painful, rapid respiration; temperature, 101° to 
103° F.; often symptoms variable, and all transitory, usually subsiding 
in twelve to thirty-six hours. Physical examination negative. This was 
considered to be identical with the disease described by Dabney in 1888. 


Does Commercial Pasteurization Destroy Tubercle Bacilli in Milk.— 
Bartlett {Am. Jour. Public Health, 1923, 8, 807) conducted experi- 
ments to determine whether commercial pasteurization renders inilk 
safe from the standpoint of tuberculosis and found that pasteurization 
by the holding method between 142° P. and 148° F. for ^irty minutes 
destroys the tubercle bacillus in milk. Specimens of raw milk taken 
from mixing vats holding from 300 to 1200 quarts each showed the 
presence of tubercle bacilli bj-^ guinea-pig inoculation in 50 per cent 
(44 per cent). The relative frequency with which tubercle bacilli were 
found was greater in milk from the larger mixing vats than in that from 
the smaller mixing vats. 
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THE CLINICAL SIGNIFICANCE OF THE PATHOLOGICAL 
CHANGES IN HODGKIN’S DISEASE. 

By Douglas Symmers, M.D., 

BIRECTOR OF lABORATORlES, BELBEVtTE ANB AELIEB HOSPITALS, NEW TORK. 

(From the Pathological Laboratories of Bellevue Hospital.) 
iConiinucd from February, 1924) 

Group II. Involvement of the Lymphoid System and Destruction 
of Tissues Beyond It. Case XI. Destruction of Muscle Tissues. 
— P. B., aged forty years, was admitted to Bellevue Hospital, 
August 1, 1921, and died January 10, 1922. The patient stated 
that three years previous to admission he had noticed enlarged 
nodes in the left axillary region. Eight months before admission 
he began to suffer from pain in the back, radiating to the hips 
and knees. Two months before admission he noticed gradual 
swelling of the tissues in the region of the left anterior chest wall 
and left axilla, attended by painless swelling of the corresponding 
arm and later by swelling of the legs and scrotum. Before coming 
to Bellewe Hospital he had been a patient in the Brooklyn Hospi- 
tal, where, he stated, that a large quantity of fluid had been removed 
from the left chest. Dr. James Denton, at that time pathologist 
to the Brooklyn Hospital, removed a portion of tissue from the 
region of the left pectoralis major muscle. Upon microscopical 
examination this tissue presented the histological characteristics of 
Hodgkin’s disease. 

At the time of admission to Bellewe Hospital ph^^sical examina- 
tion revealed slight enlargement of the cervical lymph nodes on 
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both sides and in the left supraclavicular fossa and left axilla. 
There Avas immense SAvelling of the left anterior chest wall, and 
the respiratory excursions on this side were limited. The percus- 
sion note over this area Avas flat, the voice sounds harsh, Avith 
fremitus absent. The left upper arm and the left thigh and both 
feet and ankles AA^ere edematous. The spleen Avas not palpable. 
The blood reA^ealed hemoglobin, 65 per cent; red blood cells, 
4,200,000; leukoc3d;es, 17,500, of Avhich there were 80 per cent poly- 
morphonuelear neutrophiles, 9 per cent lymphocytes, 3 per cent 
mononuclear cells and 2 per cent transitional cells. On December 
18 a quantity of thick pus was evacuated from the left chest, and 
on January 5 thoracotomy Avas done and a collection of pus was 
remoA^ed from the left loAA^er part of the pleural cavity and the 
caAuty drained. 

Duration of symptoms; Three years and five months. 

Autopsy Findings. Hodgkin’s disease AAdth enormous enlarge- 
ment of the abdominal and thoracic lymph nodes and thickening 
of the left pleura, penetration of the chest wall and infiltration of 
the intercostal and pectoral muscles on the left side; extensive 
replacement of the vertebras; nodules in the spleen and pericardium. 

Histology. Microscopical examination of the lymph nodes and 
spleen shoAved a fibroblastic stroma in AA^hich were innumerable 
lymphocytes, numbers of mononuclear giant cells, a profusion of 
multinuclear giant cells and a fair abundance of eosinophiles. Sec- 
tions from the intercostal muscles on the left side shoAA^ed num- 
bers of cells of identical histology Avith those encountered in the 
lymph nodes. They AA’^ere strcAvn betAveen the muscle bundles in 
such manner as to push them apart or to destroy and replace them. 
The corresponding pleura Avas immensely thickened and sclerotic. 
The free surface AA^as coA’^ered by a thin layer of degenerate poly- 
morphonuclear neutrophiles betAA'^een Avhich and the lung AA’^ere 
streak-like or insular collections of lymphocytes, multinuclear and 
mononuclear giant cells and a fcAv eosinophiles. 

Comment. The enormous enlargement of the abdominal lymph 
nodes, together AAuth the history of pain in the back radiating to 
the hips and knees, and the relatively slight inArnh'^ement of the 
superficial nodes indicate that the primary manifestations of the 
disease Avere in the nodes of the abdomen, although simultaneous 
thoracic changes are not to be denied. The most striking feature 
of the case, of course, is to be found in invoh'^ement of the pleura, 
penetration of the chest AA’^all and destruction of the muscle tissues 
coA'^ering the side of the chest. The association of Hodgkin’s disease 
of the pleura AAuth empyema constitutes a feature AA^hich, in my 
experience at least, is unique. 

\ 

Case XII.— J. R., aged fifty-five years, was admitted to BelleAuie 
Hospital, August 8, 1921, and died on December 31 of the same 
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year. The patient stated that three months before admission he 
noticed a dull aching sensation in the region of the angle of the 
right scapula. A few days later the right index finger was para- 
lyzed and devoid of sensation. Two days after this the ring and 
little finger on the same side became similarly involved. In the 
course of the four months previous to admission the patient stated 
that he had lost 19 pounds in weight and that about three weeks 
before admission he had observed a painless lump in the right side 
of the neck and a slight cough. 

At the time of admission physical examination revealed numer- 
ous discrete and movable nodes at the root of the neck, more 
especially on the right side. In the corresponding axilla there 
was an enlarged node and an area about 15 cm. in diameter, in 
which there was loss of the sensation of touch, pain and tempera- 
ture, together with hypersensitiveness along the vertebral column 
corresponding to the margin of the scapula. The right arm was 
weaker than the left and atrophied. Examination of the chest 
showed some limitation of expansion on the right side. The heart 
sounds were muffled. During the four months that the patient 
was under observation at Bellevue Hospital enlarged nodes appeared 
in the left axilla and in the left groin. Blood count was 4,400,000 
red cells; hemoglobin, 85 per cent; polymorphonuclear neutrophiles, 
78 per cent; lymphocytes, 17 per cent; mast cells, 5 per cent. 

Duration of symptoms: Approximately eight months. 

Aiiio-psy Findings. Hodgkin’s disease of the cervical, axillary, 
inguinal, anterior mediastinal, periaortic and peripancreatic lymph 
nodes, with infiltration and replacement of the pectoral and psoas 
magnus muscles on the right side and the outer half of the pancreas; 
nodules in spleen; hydrothorax. 

Histology. Microscopical examination of enlarged lymph nodes 
removed from different parts of the body showed rearrangement 
of the normal architecture due to the overgrowth of cells of the 
lymphocytic type, scattered among which were numbers of large 
mononuclear cells and a sprinkling of multinuclear giant cells, 
together with an occasional cell of the eosinophilic variety. In 
some of the nodes discrete areas or intercommunicating streaks of 
anemic necrosis were present, and in places an attempt was evident 
to replace these by newly formed connective tissue, with or with- 
out the presence of thin-walled bloodvessels. In lymph nodes 
removed from the abdomen, in addition to the changes just out- 
lined, it was to be seen that the neighboring fat tissues were infil- 
trated by cells of the same sort, and that the walls of the medium- 
sized bloodvessels were invaded, providmg a cellular mantle of 
voluminous proportions with compression of the lumen. The 
lumina of the small vessels were likewise frequently reduced because 
of the dense cellular infiltrate in which they were imbedded, aided 
in many instances, however, by heaping up of their lining endothe- 
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Hum. Thromboses were sometimes to be seen both in the medium- 
sized and small vessels, the vascular lesions thus accounting for 
the necrotic areas. Much the same changes were to be found 
in the invaded muscle tissues— the muscle fibers were separated 
and partially or totally replaced by cells of the same type as those 
occurring in the lymph nodes and elsewhere. The walls of blood- 
vessels were infiltrated and nerve fibers were surrounded but rarely 
penetrated. In the spleen the nodular foci were composed of a 
preponderance of lymphocytes, among which were variable num- 
bers of large mononuclear cells and an occasional multinuclear 
giant cell. Necroses were numerous, and at intervals the necrotic 
areas were partially replaced by granulation tissue. The adven- 
titia of the abdominal aorta was infiltrated and banked b3^ a collec- 
tion of the same sort of cells, but the media and intimai.were free. 
Sections from the deep axilla showed large nerve trunks imbedded 
in and frequentlj^ penetrated by the same cellular eomposite, 

Coviment. This patient presented the picture of involvement of 
the lymph nodes of the neck, thorax, abdomen, axillse and groins, 
with destruction of the muscles of the chest on the right side and 
of the right psoas magnus, together with invasion of the fat tissues 
of the abdomen and of the walls of the small bloodvessels and of' 
the outer walls of the aorta, replacement of the outer half of the 
pancreas and nodular involvement of the spleen. In spite of this 
widespread destruction of tissues, the patient presented no clinical 
signs or sj^mptoms indicative of disturbances in the chest or abdo- 
men other than a slight cough which, incidentalljq he attributed 
to cigarettes. It is interesting to observe that, cliniCallj'^, the 
case was marked by progressive but not extensive loss in weight 
and bj" the sj^mptoms of pressure neuritis of the right arm. 

Case XIII.— The patient, T. B., aged forty-seven j'^ears, was 
admitted to Bellewe Hospital, November 7, 1913, and died on 
Januarj"^ 15, 1914. The patient stated that nine months previous 
to admission she noticed a growth the size of a pea at the side of 
the nose. A month later the growth was removed in another 
hospital, together with the nodes ‘of the neck. 

On admission to Bellevue Hospital phj^sical examination showed 
enlarged nodes in front of the right ear and in both submaxillarj'^ 
regions, together with numerous smaller ones in the left posterior 
cervical triangle, a large mass in the right axilla and nodules on 
the inner side of both arms and forearms, in both inguinal regions 
and in the left thigh. The tonsils were enlarged. Bed blood 
cells numbered 4,912,000; white cells, 6600; polymorphonuclear 
neutrophiles, 66 per cent; Ij’^mphoej'^tes, 20 per cent; large mono- 
nuclears, 10 per cent; transitionals, 4 per cent. 

Duration of sjanptoms: Eleven months. 
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Autopsy Findings. Hodgkin’s disease, with predominant enlarge- 
ment of the peribronchial and abdominal lymph nodes; moderate 
enlargement of the lymph nodes of the neck and groin; multiple 
nodules in lungs, liver and bone-marrow of right femur; hjqier- 
plasia of both- tonsils; multiple nodules beneath the skin of the 
trunk, arms and the lower half of the left leg; infiltration of the 
muscles and tendon sheaths of the right forearm directly continuous • 
with the nodules beneath the skin of the part. 

Histology. The lymph nodes revealed a fibroblastic reticulum 
lodged in which were innumerable cells of the lymphocytic and 
plasma type, eosinophiles and eosinophilic myelocytes, large mono- 
nuclear cells and a liberal sprinkling of multinuclear giant cells. 
Sections prepared from the bone-marrow of the ribs which, grossly, 
was abundant and reddish, but otherwise unchanged as far as the 
unaided eye could determine, revealed, on microscopical examina- 
tion, changes not to be distinguished from those in the lymph 
nodes, including conspicuous numbers of multinuclear giant cells. 
The latter were of two sorts: One was a large cell with lobulated 
or overlapping nuclei and smooth, faintly acidophilic cytoplasm, 
corresponding morphologically to the myeloplaques of the normal 
bone-marrow; the other was a cell of slightly smaller size, with 
smooth, slightly basophilic cytoplasm and a hyperchromatic 
nucleus of variable shape-- angulated or jagged, square, roughly 
rectangular, ovoid or otherwise atypical. This variety of giant 
cell, as far as I am aware, is without a prototype in the normal 
marrow; I have seen it in the marrow in conditions other than 
Hodgkin’s disease, notably in syphilitic anemias of the pernicious 
type, but never in normal circumstances. In the case under dis- 
cussion it occurred in the marrow of the ribs with noticeable fre- 
quency, and on comparing it with the giant cells encountered in 
microscopical preparations of the lymph nodes, lungs and tonsils 
from the same body it became apparent that the latter structures 
contained an identical variety of giant cell in numbers— a fact 
which tends to justify the conclusion that it found lodgment in 
these places as a result of discharge from the marrow by the 
process of embolism. Microscopical examination of the nodules 
in the lung revealed an histology practically the same as that of 
the lymph nodes, as did the nodules in the liver and the enlarged 
tonsils. In the skin the nodular masses were composed of vast 
numbers of cells of the lymphocytic tjqie, among which were fairly- 
numerous large mononuclear cells and, rarely, a multinuclear giant 
cell. Eosinophiles were not detected. The cellular infiltrate 
pushed its way upward to the epithelial stratum, but never beyond 
it, so that ulceration did not occur, and in a downward direction 
it separated collogen fibrils and surrounded' and invaded the sweat 
and sebaceous glands. Microscopical examination of the muscle 
structures of the forearm showed the presence of a richly cellular 
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growth, presenting essentially the same histological characteristics 
as the lymph nodes, lung, etc. 

Comment. This case merits remark in that the spleen was nor- 
mal in size and otherwise intact. At the same time there were 
nodular formations in the lungs, liver and skin with infiltration 
and destruction of the muscles and tendon sheaths of the right 
forearm. The giant cells in the bone-marrow were of two sorts, 
typical and at.\iDical, and morphologically indistinguishable forms 
were found in the lymph nodes, lungs and liver. It appears, there- 
fore, that in the latter situations they were most probably derived 
from the bone-marrow by the process of embolism. 

Case XIV. Predominant Enlargement of the Thymus in Hodg-, 
kin’s Disease.— J. E., female, aged thirty-two years, was admitted 
to BelleATie Hospital, May 1, 1917, and died June 17, 1917. She 
complained of “asthmatic” attacks of two years’ duration. In the 
past year difficulty in breathing had increased to such an extent 
that she was unable to lie down night or day. 

At the time of admission orthopnea was distressing and both 
upper extremities and the anterior chest wall were edematous. Over 
the right side of the chest anteriorly the percussion note was flat 
and expiration was high-pitched and hissing, although not frankly 
bronchial, and the voice sounds were high-pitched and increased 
in quality. The spleen was not felt. The edge of the liver was 
palpable about 5 cm. below the right costal slope, and there were 
signs of fluid in the left chest. During the seven Aveeks that the 
patient remained in the hospital the left chest was tapped five 
times and on each occasion from 1000 to 1500 cc of fluid ivere 
removed. The roentgen-ray report was to the effect that there 
was a large area of diminished illumination in the right pulmonic 
field, which was interpreted as due to a tumor in the anterior 
mediastinum. Red cells numbered 2,400,000; leukocytes, 11,000, 
of which 80 per cent were polymorphonuclear neutrophiles. 
Wassermami reaction was negative. 

Duration of symptoms; Two years and seven weeks. 

Avtopsy Findings. The anterior chest wall was edematous. On 
openmg the body a groAvth was apparent in the region normally 
occupied by the thymus. The groAvth measured 25 cm. in length 
and 18 cm. in thickness and Avas firm in consistence. It presented 
a AA'hitish or faintly cream-colored substance and extended doAAUi- 
AA'ard in such manner as to obliterate the upper part of the right 
pleural caAuty and to invade and replace almost the Aiffiole of the 
two upper lobes of the right lung.. The loAver lobe of the lung 
Avas not inAmh^ed. Scattered through the substance of both lungs 
Avere numbers of large and small, cireumscribed nodules made up 
of tissue of identical appearance with that in the main groAvth. 
The peribronchial nodes were greatly enlarged, as AA^ere those 
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lying at the sides of the esophagus. The cervical and abdominal 
nodes were unchanged. The left pleura enclosed about 2000 cc 
of clear yellow fluid. The spleen was slightly enlarged, but was 
not nodular. 

Histology. Microscopical examination of the growth in the 
thymic region showed a connective-tissue reticulum supporting 
great numbers of lymphoid cells, among which were prominent 
numbers of large mononuclear cells and an occasional multinuclear 
giant cell of the myeloid type. These giant cells exliibited a ten- 
dency to arrange themselves focally. Microscopical examina- 
tion of the peribronchial lymph nodes revealed large collections of 
lymphocytes, among which were mononuclear and multinuclear 
giant cells, the islands being separated by rather coarse bands of 
mature connective tissue. In places these islands were permeated 
and partially or completely replaced by a dense, pinkish staining, 
poorly nucleated, hyaline reticulum, such as has been described 
elsewhere in this paper as a local attempt at healing. The nodules 
in the lung were made up almost exclusively of lymphoid cells, 
but among them were disclosed a few mononuclear giant cells and, 
rarelj'", a multinuclear cell of the myeloid type. Moderate numbers 
of eosinophiles were to be seen, usually at the periphery of the 
lymphoid collections. The spleen and liver were microscopically 
well preserved. 

Comment. This is an example of Hodgkin’s disease of the 
thymus body. I know of only 4 similar cases— one described bj’' 
Yamasaki, a second by Chiari, a third by myself and a fourth by 
Lyon. 

In Yamasaki’s case^^ a woman, aged thirty-two years, presented 
a hugh mass in the anterior mediastinum that imitated the normal 
shape of the thymus. It covered the precordium and penetrated 
the parietal pericardium at several points. The growth invaded 
the pleura of the right lung and the substance of the lung itself. 
The sternum was eroded by direct contact and the walls of the 
left innominate vein and of the superior vena cava were infiltrated. 
The lymph nodes in the neck and in the region of the stomach 
were enlarged, the former appearing six weeks before death. 

In Chiari’s case^- the subject was a woman, aged t\venty-three 
years. At necropsy a mass was present in the anterior mediastinum 
and was described as approximating the size of a child’s head. 
The growth was continuous with nodular masses which extended 
into the neck on both sides as far as the level of the thyroid carti- 
lage, and with knob-like projections in the parietal pericardium on 
the right side. The trachea and larger bronchi were surrounded 
by nodular growths. In one of the larger bronchi the lumen was 
compressed and the walls were invaded; the mucosa appeared 
elevated, but otherwise intact. The esophagus was laterally dis- 
placed. Whitish nodules were imbedded in the pleura on the right 
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side. Tlie spleen was enlarged and slightly nodular, and the 
l.ymph nodes at the head of the pancreas were described as about 
the size of pigeons’ eggs. 

In Lyon’s case^^ the patient was a boy, aged twenty years, who,- 
at necropsy, presented a growth in the thymic region that meas- 
ured 12 by cm. The right lung was extensively invaded and 
replaced. Anteriorly the growth eroded its way through the chest 
wall, producing a large ulcerated area in the skin. In addition 
there was enlargement of the thoracic and abdominal nodes. The 
cervical nodes were not involved. The spleen was about normal 
in size, but not nodular. The patient gave a history of respiratory 
distress over a period of about one j^ear and four months. 

My first case^^ was that of a woman, aged fifty-six years, who 
during life complained of cough, dyspnea and palpitation of the 
heart. There was edema of the neck and right chest wall and 
left-sided hydrothorax. At necropsy a wliitish, firm, slightly lobu- 
lated growth was found in the upper anterior mediastinum, approxi- 
mating the shape of the thymus and measuring 18 cm. from above 
dovmward and 11 cm. in a transverse direction. The mass pro- 
jected through the superior aperture of the thorax and invaded 
the lower pole of the right lobe of the thyroid gland for a distance 
of 3 cm. In a downward direction it covered the upper part of 
the precordium and displaced the heart to the left. On .the right 
side it compressed but did not invade the lung. Posteriorly it 
compressed the trachea and invaded its walls for a distance of 
8 cm. The mucous membrane throughout this area presented a 
series of small projections, but no signs of ulceration. There were 
numbers of slightly enlarged lymph nodes in the lower part of the 
neck, but the abdominal nodes and the spleen were not involved. 

My second case is outlined above and calls for no further com- 
ment other than that it represents an almost exact counterpart 
of the four just synopsized. 

In all of these cases the histological changes described in the 
.mediastinal growths, in their continuate extensions and in the 
more remote nodules are in complete agreement with the histology 
of Hodgkin’s disease as observed in other cases in the lymph nodes 
and elsewhere. 

These 5 cases, described by four independent observers, and 
recorded from the clinical, anatomical and histological viewpoint, 
unite, I think, to establish Hodgkin’s disease of the thymus body 
as a clinical and pathological entity. 

The Lymph Nodes in Hodgkin’s Disease. The term “primary 
Hodgkin’s disease” is often used as a matter of expediency to 
indicate the greatest degree of enlargement of the lymphoid struc- 
tures as encountered anatomically and as representing, presumably, 
the oldest lesions. The term, however well it may fit into every- 
day usage, is to be avoided in that it is apt to convey a false con- 
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ception of tlie pathology of Hodgkin’s disease, which has multiple 
foci of origin occurring at the same or approximately the same 
time in the lymph nodes of the same or of separate groups, and in 
that the nodes of one group may enlarge propessively while those 
of another group may recede or remain stationary; at least for a 
while. Nevertheless, if one bears these facts in mind it is often 
practicable to arrive at a reasonably safe conclusion as to the 
comparative age of the respective enlargements, whether of the 
lymph nodes proper or of such lymphoid organs as the spleen and 
thymus, and thus to provide a classification of working value. 

The clinical arrangement outlined and followed in this paper is 
founded partly on these facts and partly on an arbitrary division 
of the lymph nodes of the body into three great groups, and on the 
circumstance that, in Hodgkin’s disease, the individual groups 
react differently. 

(а) Included in the first group are the lymph nodes of the neck, 
axilla, thorax, abdomen and groin. These are the nodes which 
carry the great share of the burden in Hodgkin’s disease. 

(б) In the second group are the submucosal collections, repre- 
sented by the faucial and lingual tonsils and by the minute lymphoid 
follicles which are strewn tlnough tlie submucosa of the gastro- 
intestinal, respiratory and urinary tracts. They constitute an 
accumulation of lymphoid cells that is probably equal to, if not 
greater' than, the numerical total of the regional collections in the 
neck, axilla, thorax, abdomen and groin. These submucosal 
lymphoid structures almost invariably escape in Hodgkin’s disease. 

(c) The auxiliary lymphoid system: In normal circumstances the 
auxiliary lymphoid system is represented by follicles in the walls 
of the arterioles of the spleen that are interposed as minute filters 
between the arterial blood brought to the spleen for purification 
and the venous blood which the spleen transfers to the liver for 
further detoxication. Beyond the confines of the spleen, and with 
the exception of the lymphoid cells in the thymus body, the auxil- 
iary lymphoid apparatus in normal circumstances is a negligible 
quantity, but in certain pathological conditions, notably in Hodg- 
kin’s disease, it assumes a place of importance. Thus, in Hodgkin’s 
disease and, incidentally, in pseudoleukemia and enteric fever, focal 
or streak-like collections of lymphoid cells are to be found in the 
walls of the portal vems. They represent hyperplasia of pre- 
existing Ijmiphoid collections which are physiologically comparable 
to the follicles in the arterioles of the spleen, although in normal 
circumstances they are numericallj’’ insignificant and are function- 
ally dormant until awakened by the necessity for additional filtra- 
tion barriers between the blood of the portal and hepatic veins— 
an adjunct, as it were, to the defensive mechanism represented by 
the intervenmg liver lobules. In Hodgkin’s disease the initial 
visible changes in the liver consist in the appearance of lymphoid 
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cells in the walls of the portal veins. In Hodgkin’s disease, also, 
the interstitial tissues of the kidney occasionally exhibit focal 
collections of lymphoid cells, always in the richly vascularized 
cortex, in proximity to but not in the walls of the bloodvessels. 
Similar foci sometimes occur in the cortical substance of the kidney 
in enteric fever, pernicious anemia, lymphosarcoma and pseudo- 
leukemia. In the lungs, lying in the interstitium or in the walls 
of bloodvessels, collections of lymphoid cells are to be seen in 
various pathological conditions, and the same statement applies 
to the serous membranes and to the subcutaneous tissues, the 
bone-marrow, the interstitial tissues of the prostate, . adrenal, 
thjToid, etc. In the thyroid they are common in exophthalmic 
goiter, especially in subjects of status lymphaticus. It is obvious 
that the follicles of the auxiliary lymphoid apparatus, although of 
doubtful importance in normal conditions (the spleen excepted) 
are susceptible of hj^jerplastic changes in a variety of diseases. 

In Hodgkin’s disease, the initial changes in the auxiliarj’^ lymphoid 
tissues are strictly comparable to those in the lymph nodes proper 
and their subsequent development, as far as it can be followed here 
or elsewhere, is the same. That is to say, in the auxiliary depots 
preliminary lymphoid hyperplasia is followed by the appearance of 
a connective-tissue reticulum supporting mononuclear and multi- 
nuclear giant cells with or without eosinophiles and eosinophilic 
m 3 ^eloc 3 l;es, thus completing the histological composite and bring- 
ing it into agreement with that of the larger and more ambitious 
lesions in other parts of the body. 

In the present series, in addition to the changes in the spleen, 
bone-marrow and liver, the auxiliary lymphoid apparatus was 
concerned in 10 cases. In 1 case a solitary hyperplastic lymph node 
was imbedded in the submucosa of the gall-ljladder and, histologic- 
ally, was identical with the lymph nodes in other localities. In the 
same qase a small nodule was present in the walls of a bronchus 
and, although unfortunately not submitted to microscopical exami- 
nation, it was presumably of the same nature. In 3 cases nodules 
were present in the cortices of the kidneys and all of them showed 
structural alterations indistinguishable from those in the diseased 
lymph nodes. In 2 cases multiple nodules of characteristic histol- 
ogy occurred in the lungs; in another the suprarenal capsule showed 
microscopical foci of involvement. In 3 cases nodules were 
imbedded in the epicardium. In 1 of these cases there is no histo- 
logical confirmation of the identity of the nodules with the lesions 
in other parts, although any assumption to the contrary would 
scarcely seem to be justified. In the other 2 cases the histology 
was characteristic. 

Among clinicians it is a sort of tradition that Hodgkin’s disease 
is essentially an affeetion of the cervical lymph nodes. This con- 
ception, however honored by repetition, is contradicted by fact. 
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In this series preponderating enlargement of the cervical nodes 
occurred once only (7 per cent). In 4 cases, or 28 per cent, the 
predominant enlargements occurred in the abdominal nodes, and 
in 6 other cases, or 43 per cent, in the nodes of the chest and abdo- 
men in combination — a proportion of 10 to 1. In another case 
the liver was the most extensively^ involved, and in still another 
the spleen. In both of them the abdominal nodes were only mod- 
erately enlarged and the cervical nodes were free in 1 case, slightly 
enlarged in the other. In still another case the lymphoid tissues 
of the thymus were enormously hyperplastic and the cervical 
nodes were free. In other words, in 4 of the 14 cases the nodes 
of the neck were not involved at all (28 per cent), in 3 they were 
involved only to a slight extent (21 per cent) and in the remaining 
6 cases they were enlarged in association with collections in the 
deeper parts that were proportionately far more massive. 

Finally, it is a matter of anatomical interest and of clinical 
value that enlargement of the axillary nodes is always a direct 
sequence of involvement of the cervical or thoracic groups, and 
that inguinal adenopathy in Hodgkin’s disease is sequential to 
involvement of the abdominal nodes. Enlargement of the axillary 
or inguinal nodes independently of such changes, if it exists, did 
not occur in this series. These facts, taken into consideration 
with the distribution of the lesions in the lymph nodes of the 
neck, thorax and abdomen, seem to substantiate the view that 
the provocative agent in Hodgkin’s disease, whatever it may be— 
bacterium, filterable virus or what not— does not enter through 
the skin, but exclusively through mucous membranes; that it is 
apt to pass the first barrier of lymphoid tissues, namely, the small 
collections which lie in different submucosee, without exciting any 
notable disturbances in them, and that it produces its greatest 
degree of reaction in those lymphoid structures which are situated 
at strategic points for purposes of filtration, namely, the lymph 
nodes of the neck, thorax and abdomen. In the neck, for example, 
enlargement of the tonsils is an infrequent prelude to disturbances 
in the lymph nodes of the immediate vicinity. The mediastinal 
nodes often attain enormous proportions without participation of 
the submucous lymphoid collections in the trachea and bronchi; 
in the abdomen the mesenteric and retroperitoneal nodes may 
exhibit an extraordinary degree of enlargement without changes 
in the solitary or agminated follicles of the intestine. In still other 
circumstances it appears that the provocative^'agent is capable of 
passing both the primary and secondary lines of defense; that is 
to say, it may filter through both the submucous follicles and the 
lymph nodes in the neck, thorax or abdomen, and bring about 
hjqierplastic changes in the follicles of the spleen or in the lymphoid 
remains of the thymus. Moreover, Hodgkin’s disease, as revealed 
at necropsy, not uncommonly shows a tendency to skip groups of 
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IjTiiph nodes, as is. shown by. the combination of cervical and 
abdominal enlargement without participation of the nodes in the 
chest. 

One does not have to seek far for examples of toxic lymphoid 
hj^erplasia analogous to those encountered in Hodgkin’s disease. 

In certain diseases of established etiology, notably tuberculosis, it 
is known that absorption of toxins from ulcerative lesions in the 
gut is capable of producing simple hyperplastic changes in the 
mesenteric lymph nodes without the intervention of tubercles. 

In a case which recently came under my observation at Bellevue 
Hospital, bilateral tuberculosis of the psoas magnus muscles, 
secondary to caseation of a vertebra, was attended by enlargement 
of the spleen, the organ weighing 1980 gm. and measuring 20 by 
10 by 6 cm. Scattered through it were myriads of pinhead-sized 
yellowish foci. The retroperitoneal lymph nodes were hyper- 
plastic to a marked degree. Microscopical examination of the 
spleen and of the lymph nodes revealed hyperplasia of the lymphoid 
follicles without a tubercle to be found in any one of numerous 
microscopical sections which were prepared with the object of 
determining this point. In typhoid fever the absorption of toxins - 
from ulcers in the intestine is notorious as producing lymphoid 
hjToerplasia in the mesenteric nodes, and in diphtheria simple 
hyperplasia of the cervical nodes is not uncommonly to be traced 
to absorption from the exudate in the throat. 

The Liver in Hodgkin’s Disease. In 10 cases of the present series 
(71 per cent) the liver presented’ foci of characteristic histology. 
In 8 cases nodules were visible to the naked eye, varying in size 
from i to 2 cm. Microscopical examination showed that the. 
nodular foci arose in the periportal spaces and were initiated by 
h^q^erplasia of the lymphoid cells in the walls of the portal veiUs, 
followed by the appearance among the lymphocytes of mononuclear 
and multinuclear giant cells with or without the presence of eosino- 
philes and eosinophilic myelocytes, the whole supported in a 
connective-tissue reticulum, the nodules expanding in such fashion 
as to subject the neighboring lobules to atrophy from pressure, 
but never directly infiltrating them. 

In one case a huge solitary mass surrounded the portal vein shortly 
after it entered the liver at the transverse fissure, and appeared 
both to the naked eye and on microscopical examination to arise 
in the walls of the vein and thence to expand concentrically, push- 
ing aside the liver tissue but not invading it. In addition, innum- 
erable foci of microscopical size and of identical histological 
structure were found in the periportal connective tissues. 

In Case ^TH the liver was greatly enlarged. There were a few 
enlarged lymph nodes in the abdomen, histological examination of 
which showed the characteristic histology of Hodgkin’s disease. 
Ascites was abundant. The shape of the liver was preserved in 
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spite of the fact that its substance was 'replaced to an enormous 
degree by fibrous bands (Fig. 1). Histologically, the changes 
followed the same evolution as those described in the liver in the 
-other cases, differing, however, in the almost incredible extent to 
which the organ was replaced by connective tissue, due to thicken- 
ing of the ihtrahepatic portal veins, in the walls of which micro- 
scopical examination showed the histological features of Hodgkin’s 
disease. As far as I can learn, the extent of the changes in the 
liver in this case constitutes a phase in the pathology of Hodgldn’s 
disease which has not hitherto been pointed out. The larger 
veins in the substance of the spleen were likewise greatly thickened 
and in their walls were collections of lymphoid cells and numbers 
of atypical giant cells. The extent of the changes in the spleen, 
however, was insignificant as compared with those in the liver. 
Nevertheless, in both of these localities the histological changes of 
Hodgkin’s disease were found most frequently and in their most 
highly developed state in the walls of veins; involvement of the 
lymph nodes, although present, was practically negligible. I 
assume, therefore, that there is a variety of Hodgkin’s disease in 
which the predominant changes occur in the lymphoid collections 
in the walls of veins. In this particular case the greatest degree 
of enlargement occurred in the liver. Perhaps it is not trespassing 
too far to predict that future investigation will disclose a variety 
of splenomegaly in Hodgkin’s disease in which the size of the 
spleen will be shown to depend on changes in its larger veins of 
the same sort as those here described in the veins of the liver. 

The Spleen in Hodgkin’s Disease. Of the 14 cases in this series, 
the spleen was greatly enlarged in 9 (64 per cent). The weights 
recorded in 8 of the cases were 450, 500, 657, 700, 750, 840, 1220 
and 1300 gm., an average of 802 gm., or 652 gm. in excess of the 
average weight of the spleen in health. In 8 of the 9 cases of 
splenomegaly, characteristic histological changes were present. In 
the ninth case the spleen measured 15 by 9 by 5 cm., but on micro- 
scopical examination it was found to be extensively sclerotic and 
the histological alterations of Hodgkin’s disease were not detected, 
having been replaced, no doubt, by the overgrowth of connective 
tissue. The alternative conception that the enlargement of the 
spleen was due to an independent process appears to be somewhat 
strained. In 2 other cases the histological changes in the spleen 
were characteristic of Hodgkin’s disease, but the organ was normal 
in size or only slightly enlarged and was not palpable during life. 
In the remainmg 3 cases the spleen was normal both in size and 
microscopically, and was likewise not palpable during life. 

Destruction of Muscle Tissues. The present study emphasizes 
the fact that individual skeletal muscles or groups of muscles may 
suffer extensive destruction by invasion of tissue of the same sort 
as that in the lymph nodes and elsewhere. Cunningham'^ noted 
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similar changes in one of his cases. In one of the cases here recorded 
enlarged abdominal nodes were continuous with voluminous nodes 
in the thorax, and these, in turn, were associated with a thickened 
and adherent pleura on the left side and with penetration of the 
intercostal muscles and continuate infiltration of the muscles of 
the corresponding pectoral region, producing a mass on this side 
of the chest which in size and shape resembled a miniature ham. 
In a second case enlarged lymph nodes in the neck were continuous 
with infiltration of the pectoral muscles on the right side, covering 
an area only slightly smaller than that of an average adult hand, 
and in the abdomen enlargement of the regional lymph nodes was 
attended by almost complete destruction of the right psoas mag- 
nus muscle. In a third case nodules in the skin of the right fore- 
arm were attended by continuate infiltration of adjacent muscles 
and tendon sheaths. In all of these cases the invaded muscle 
tissues were subjected to microscopical examination and in all of 
them the histological composite of Hodgkin’s disease differed in 
no wise from that of the IjTuph nodes and other tissues. • 

The Bone-marrow in Hodgkin’s Disease. In the present series, 
the bone-marrow was involved in 7 cases (50 per cent). In 1 case 
the marrow of all the thoracic and lumbar vertebrae was completely 
replaced by whitish tissue of the same sort as that in the lymph 
nodes, the intervertebral disks and the bony casement of the 
vertebral bodies remaining intact. In another case the anatomical 
diagnosis refers to “extensive replacement of the vertebrae,” but 
the text of the protocol makes no mention of the part of the verte- 
bral column involved. In this case, however, microscopical exami- 
nation of the marrow showed: (a) Replacement by tissue of 
identical composition with that in the lymph nodes— a reticulum 
with lymphocytes and mononuclear and multinuclear giant cells; 
(/j) areas of granulation tissue with innumerable thin-walled blood- 
vessels lying in a matrix of lymphocytes, polymorphonuclear neu- 
trophiles, eosinophiles, eosinophilic myelocytes and red cells; 
(c) hj-perplastic marrow, rich in cells of the sort just enumerated 
plus large mononuclear and myeloid giant cells. In 5 other cases 
the marrow spaces were occupied to a variable extent by tissue 
microscopically identical with that of the diseased lymph nodes. 
In 2 instances microscopical examination of sections from the 
marrow showed, in addition, numbers of giant cells Avith nuclei 
which presented all sorts of odd shapes. Morphologically identi- 
cal giant cells were found in the liver in 1 of the cases, and in the 
lATQph nodes, lungs and tonsils in another, suggesting that the 
giant cells had been deposited in these localities as a result of 
embolism from the bone-marrow. 

In short, the bone-marroAV . in Hodgkin’s disease reacts in at 
least two different ways: («) It may show hjqjerplastic changes 
characterized by increase in the cells normally manufactured 
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there; {h) it may be replaced by tissue of identical composition 
with that in the diseased lymph nodes, focallj'' or over a wide 
geographical range. These two types of reaction may be encoun- 
tered in the bone-marrow not only in one and the same case, but in 
the same microscopical field. 

The Nature of Hodgkin’s Disease. By some pathologists, Hodg- 
kin’s disease is regarded as an infective granuloma. All attempts 
thus far made to establish a causal relationship between it and 
different microorganisms have failed. others it is looked on 
as a neoplasmic process. There is something to be said for and 
agamst both of these views. As a rule, tumors, excluding, of 
course,'such growths as the teratomata, are dominated by a single 
type of cell or by variations of the same type, as in the mixed 
spindle- and giant-cell sarcomata. Wlien tumors metastasize the 
secondary growths ordinarily present histological changes identical 
with or closely comparable to those of the parent growth, but 
instances are common in which it is difficult or impossible to corre- 
late the structure of the primary growth with that of its meta- 
stases or with its continuate infiltrate or its recurrent growTh, or 
even wdth different parts of the parent growth, the rapid repro- 
duction of cells, together with alterations brought about by envir- 
onment, combining to produce remarkable changes in their shape 
and arrangement. On the other hand, the histological composite 
in Hodgkin’s disease remains essentially the same throughout all 
changes of environment, in w^hich respect it resembles an inflam- 
matory lesion of the granulomatous type. In favor of the neo- 
plasmic nature of Hodgkin’s disease, it may be advanced that the 
process sometimes produces continuate infiltration and destruction 
of tissues, as has been emphasized in the present paper. On the 
other hand, inflammatory diseases of established etiology often 
pursue an equally ravenous course, notably actinomycosis, tuber- 
culosis and the like, and, as in Hodgkin’s disease, they tend to 
maintain their histological individuality no matter W’hat the envir- 
onment may be. Again, it may be urged that Hodgkin’s disease 
produces circumscribed nodular lesions in different organs and that 
in this respect it resembles a neoplasm, but, imfortmiately for 
this argument, inflammatory diseases may react similarly, as wit- 
ness the presence of gummata in syphilis and massive solitary 
tubercles in the brain, together wdth the occasional occurrence of 
elevated nodules in the liver in chronic myelogenous leukemia; 
and yet there is no proof that myelogenous leukemia is a neoplas- 
mic process, although this, of course, is a theory that is sometimes 
discussed. The wdde distribution of the lymph-node enlargements 
in certain cases of Hodgkin’s disease and their immense size may 
be quoted in favor of tire neoplasmic nature of the disease, but this 
is offset by the observation that primary disseminated tuberculosis 
of the lymph nodes may pursue it as a close second. Moreover, 
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in Hodgkin’s disease the lesions in the lymph nodes and elsewhere 
are made up of cells of different morphology— lymphoid and 
plasma cells, mononuclear and multinuclear giant- cells, eosinophiles 
and eosinophilic myelocjhes— and in order to fit into the category 
of metastases the secondary deposits would have to reach their 
new abode in the form of diversified cell collections and to prolifer- 
ate as such. The alternative conception is equally fantastic, 
namely, that a single type of cell, when transplanted, is capable of 
reproducing a cell complex. 

Hodgkin’s disease occasionally shows spontaneous attempts at 
healing, as exemplified by the overgrowth and hyalinization of 
comiective tissues, sometimes to such an extent that, in a given 
territory, the character of the process is completely obscured. 
The argument that this is in favor of the infiammatory nature of 
the disease is countered bj'’ the fact that in malignant tumors the 
overgrowth of connective tissue sometimes constitutes an equally 
adequate attempt at healing, as shown, for example, in scirrhous 
carcinomata of the breast. 

It seems to me that Hodgkin’s disease does not provide any- 
criteria by which it may be grouped either among the infiamma- 
tory diseases or among the neoplasms, but that, for purposes of 
classification, it must be included elsewhere. Pathologists have 
thus far found- it impossible to formulate an acceptable definition 
of infiammation and of neoplasia, partly for the reason that there 
are so mans'- diseases which partake of -the nature of both, Hodg- 
kin’s disease, I believe, is to be included in this category, together 
with mycosis fungoides, Cohnheim’s pseudoleukemia, Sternberg’s 
leukosarcoma, Gaucher’s splenomegaly, Kaposi’s lymphodermia 
perniciosa and a number of others. If, however, there is anything 
to be said in favor of one argument or the other it is that Hodgkin’s 
disease more closely approaches an infiammatory disease in that 
it maintains its histological individuality ihroughont all changes oj 
environment. 

The first observable histological change in the lymph nodes in 
Hodgkin’s disease consists in hyperplasia of lymphoid cells.^® The 
same statement applies to other lymphoid tissues, whether in the 
spleen, liver, kidney, adrenal, lung, serous membranes or elsewhere. 
In these localities, in the fully developed disease, the histological 
changes are strictly comparable to those in the lymph nodes them- 
selves. As development proceeds the hyperplastic lymph nodes 
begin to lose their architectural identity, the germinal follicles 
disappear and the Ijunph cords are moulded into diffuse sheets of 
l;^Tnphoid cells, and at least two alien cells make their appearance 
to lend individuality to the microscopical picture. One of' these 
cells is to be found in varjdng numbers in the lymph or blood 
sinuses or lying free among the lymphocytes or in the tissue spaces. 
It is a large rounded cell and is indistinguishable from the non- 
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granular; mononuclear cell of tlie normal bone-marrow . The other 
is larger and of identical morphology with that encountered in the 
normal marrow in the form of cells variously loioivn as myeloplaxes, 
multinuclear myeloid giant cells, megacaryocytes and the like. In 
the lymph nodes, in the earlier stages of Hodgkin’s disease, these 
myeloid giant cells lie loose among the lymphocytes and are almost 
ahvays partially or completely surrounded by a clear zone. There is 
another cell which forms an important feature of the pathological- 
histology of Hodgkin’s disease. It occurs in varying numbers in 
a considerable percentage of all cases — the polymorphonuclear 
eosinophile. In addition, there is a closely related cell which 
occurs in the lymph nodes in about one-third of all cases, namely, 
the eosinophilic myelocyte. Sometimes it is the only eosinophilic ' 
cell present; at other times it is associated with polymorphonuclear 
eosinophiles. In other words, the lymph nodes and otherlymphoid 
tissues in the fully developed Hodgkin’s disease show a composite of 
cells, each member of which finds its prototype in the normal bone- 
marrow. 

In the lymph nodes of Hodgkin’s disease freshly removed during 
life and fixed immediately in formalin or in Zenker’s solution I have 
failed to find indications of mitotic activity in the nuclei of the 
lining endothelium of capillaries or lymph sinuses or other evolu- 
tionary changes in them that would account for the formation of 
giant cells, nor have I ever been able to trace any relationship 
between the giant cells and the cbimective tissues of the part, nor 
to detect any changes in the nuclei of either the mononuclear or 
multinuclear giant cells that appeared to me to indicate an attempt 
at reproduction. On several occasions, however, I have detected 
both mononuclear and multinuclear giant cells lying free in the 
lumina of capillary vessels in the enlarged lymph nodes, as if 
fixed in the actual process of embolism from the bone-marrow 
(Fig. 4). Giant cells of identical morphology with those of the 
normal bone-marrow have been found in film preparations of the 
blood in Hodgldn’s disease, independently bj'^ Bunting^^ and by 
Minot;*® and in 3 of 5 cases of Hodgkin’s disease Bunting found 
increased numbers of megacaryocytes in microscopical sections of the 
bone-marrow. In my experience, I have sometimes found them in 
the marrow in increased numbers, indicating a response to increased 
demand from the peripheral tissues; in other cases I have estimated 
them as present in normal numbers ; in still other instances I have been 
unable to find them in the bone-marrow at all or only to a negligible 
extent, in which circumstances it is probable that they had been 
exhausted as a result of repeated expulsion into the circulation. 
If megacaryocytes in Hodgkin’s disease are discharged into the 
circulation in variable numbers and at irregular intervals, over a 
period of months or years, it follows that their numbers in the 
bone-marrow must vary, depending on the rate of discharge and 
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the capacit^' of the marrow to replenish the supply. Moreover, 
in Hodgkin’s disease I have found atjqjical mononuclear and multi- 
nuclear giant cells in sections of the bone-marrow, together with 
identical at\'pical forms in the Ijnnpli nodes and other extramedul- 
lary tissues in one and the same case, which, I take it, is presump- 
tive evidence of their derivation from the bone-marrow by the 
process of embolism. Flexner’s observations on lymphotoxins and 
myelotoxins have shown that injection of these substances into 
certain animals is followed by hyperplasia of the lymphoid tissues 
and by increase in the non-granular mononuclear cells, the granu- 
lar leukocytes and the multinuclear giant cells of the bone-marrow.^® 



Fig. 4. — High-power photomicrograph showing mononuclear and multinuclear 
giant cells in the capillaries of a IjTnph node in Hodgkin’s disease, the alien cells 
being derived, presumably, from the bone-marrow by the process of embolism. 


Exactly similar changes occur in the same situations in Hodgkin’s 
disease. Moreover, in chronic myelogenous leukemia the occur- 
rence of megacaryocytes in the blood and in the spleen, liver and 
ly-mph nodes is well recognized and is commonly ascribed to embo- 
lism from the bone-marrow. If, as is sometimes claimed, the 
multinuclear giant cells in the lymph nodes and elsewhere in Hodg- 
kin’s disease are formed outside the bone-marrow then it may be 
assumed with equal reason that the corresponding cells in myelo- 
genous leukemia are also formed beyond the bone-marrow. In 
tliese circumstances consistency demands that it be assumed that 
the myelocytes in the blood are manufactured outside the bone- 
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marrow, and, therefore, that the changes in the marrow in myelo- 
genous leukemia are purely ornamental. I doubt if any thought- 
ful student of pathology would subscribe to this view. Either the 
megacaryocytes and myelocytes both are manufactured in the 
bone-marrow and are discharged into the blood, or bo'th are pro- 
ducts of tissue outside the marrow. Of the latter, there is no 
morphological proof, while the former view is supported by morpho- 
logical findings and by arguments based on consecutive reasoning. 
That the megacaryocytes in the blood or tissues are manufactured 
in situ, and that the myelocytes in the same disease and in the 
same localities are derived from the bone-marrow, appears to be 
a still more illogical attempt to straddle an impossible situation. 

I see no reason why the same argument should not be applied 
to Hodgkin’s disease, where megacarjmcytes have been identified 
in the blood and in the lymph nodes, liver, spleen and other tissues, 
together ivith eosinophiles and eosinophilic myelocytes; in other 
words, that the reaction of the bone-marrow in Hodgkin’s disease 
and in chronic myelogenous leukemia is fundamentally the same, 
although the two diseases differ in the relative numbers of the 
cells discharged and in the reaction of the recipient tissues. In 
myelogenous leukemia the bone-marrow is excessively hj^ierplastic; 
myelocytes are discharged mto the blood stream in enormous 
numbers and circulate as such; megacaryocytes are discharged in 
small numbers and on infrequent occasions, but nevertheless are 
to be found in the peripheral blood and in the bloodvessels of the 
deeper organs, notably in the sinusoids of the liver and in the 
spleen and lymph nodes. In Hodgkin’s disease the bone-marrow 
is less richly hyperplastic; megacaryocytes are discharged in con- 
siderable numbers but at irregular and infrequent intervals. The}'^ 
have been foimd in the peripheral blood, and that they are not 
more commonly detected there is probably due to the fact that 
they circulate in small numbers and at irregular intervals. In 
the lymph nodes, spleen, liver and other lymphoid tissues they 
are to be identified in numbers— sometimes as the most prominent, 
although not the predominant, cell in the microscopical picture. 
Much the same statement applies to the large mononuclear giant 
cell and to the eosinophiles and eosinophilic myelocytes. In 
Hodgkin’s disease they undoubtedly circulate, but at irregular 
intervals and in small numbers. Moreover, both in Hodgkin’s 
disease and in chronic myelogenous leukemia the blood platelets 
have been shown to be increased in number, indicating increased 
activity in the marrow. 

Further evidence tends to show that Hodgkin’s disease and 
chronic myelogenous leukemia are more intimately related than is 
indicated by the customary text-book presentations, where it is 
commonly stated that in chronic myelogenous leukemia the lymph 
nodes do not partieipate at all. According to our experience at 
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Belle\Tie Hospital, this statement is erroneous. In 4 cases of 
myelogenous leukemia encountered at necropsy the lymph nodes 
in various localities were enlarged— most often in the abdomen, 
but occasionally in the groin and thorax, although neither in 
number nor in size did they begin to approach those customarily 
met with in Hodgkin’s disease. In myelogenous leukemia and in 
Hodgkin’s disease it appears that the provocative agent brings 
about changes in the bunph nodes that are qualitatively alike, but 
quantitatively different. In mj’^elogenous leukemia the ljunph 
nodes are enlarged because of simple hjqierplasia of lymphoid 



Fig. 5. — High-power photomicrograph sho-wing mononuclear and multinuclear 
giant cells. From an enlarged lymph node in a case of chronic myelogenous leukemia. 
The histologj- of the lymph node is strikingly like that encountered in the same situa- 
tion in Hodgkin’s disease. 


cells, in which respect they correspond to the smaller and more 
recently involved lymph nodes in Hodgkin’s disease, where lymphoid 
hATierplasia is the predominant feature. There are instances, 
however, in which the bmph nodes and spleen in myelogenous 
leukemia might easily be mistaken, histologically, for those of 
Hodgkin’s disease because of the presence of considerable numbers 
of mononuclear and multinuclear giant cells and of eosinophilic 
myelocytes among the hj-perplastic lymphoid cells (Figs. 5 and 6). 
However, the histological distinction from Hodgkin’s disease may 
be made on the groimd that overgrowth of connective tissue, if it 
occurs, is not sufficient to obscure the architecture of the organ. 
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In addition, of course, the bloodvessels show vastly increased 
numbers of myelocytes in their lumina. In Hodgkin’s disease, in 
the majority of cases, enlargement of the lymph nodes is excessive, 
but in occasional instances it does not greatly transcend that of 
myelogenous leukemia, as shown in several cases in this series. 

It appears, therefore, that in myelogenous leukemia and Hodg- 
kin’s disease there is a certain parallelism between the reaction 
of the bone-marrow ' and of the lymph nodes and spleen which 
suggests that the two diseases are fundamentall}’^ related— that 
they are probably different quantitative responses to the same 
t.>q)e of provocative agent. 







Fig. G.— High-power photomicrograph showing multinuclear myeloid giant cells 
in the spleen. From a case of chronic myelogenous leukemia. Note the resemblance 
of the histologic.al changes to those of Hodgkin’s disease. 


Symptoms and Signs, Duration, Treatment, Prognosis. Sy7nptQms 
and Signs. Of the 14 eases in this series subjective symptoms 
were lacking in 5, in spite of huge lymph-node enlargements in 
the neck in 1, in the chest and abdomen in another and in the 
abdomen in the remaining 3. In another 5 cases there were com- 
plaints of pains in the abdomen or back, in association with enlarged 
abdominal nodes, and in 2 other cases subjective symptoms were 
referable to pressure on the nerve trmiks of the upper extremity. 
In 1 instance a scalding sensation on urination was associated with 
pressure at the neck of the bladder. In all of the 14 cases objec- 
tive signs were apparent in the form of lymph-node enlargements 
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in the neck, axilla or groin, emaciation, anemia, edema, changes m 
the skin, such as jaundice, exfoliative dermatitis and acanthosis 
nigricans, with or without the late appearance of such s^-mptoms 
as cough and dyspnea, dependent on the pressure of enlarged 
lymph nodes within the thorax. The escape of fluid into various 
loose tissues or serous sacs was present in 10 cases (71 per cent); 
in the remaining 4 cases no signs of effusion were evident. Sub- 
cutaneous edema of the legs, scrotum, etc., occurred 3 times, alwaj^s 
in company with enlargement of the intra-abdominal nodes. In 1 
instance subcutaneous edema of the forearm occurred in associa- 
tion with invasion of the muscle tissues and tendon sheaths of the, 
vicinity by tissue of the same sort as that encountered in the 
diseased hunph nodes; in a second, edema of the left pectoral 
region was attended by tumor-like infiltration of the muscles of 
the corresponding part and in a third, edema of the chest wall 
was present as a pressure phenomenon in Hodgkin’s disease 
of the th;\'mus. Involvement of the serous sacs occurred in 
different combinations in 10 cases, nine times as pure serous 
effusions and once as a purulent exudate. Ascites was noted five 
times, and in 4 cases was apparently due to enlargement of the 

■ intra-abdominal nodes, in the remaining case to primary involve- 
ment of the liver; bilateral hydrothorax occurred four times, twice 
attended by enlargement of the intrathoracic nodes and twice as 
a terminal event; unilateral hydrothorax was encountered twice, 
once accompanied by massive enlargement of the thymus. In 1 
case the left pleura enclosed large collections of pus. The pleura 
itself was enormously thickened and in it were small composites 
corresponding in all histological essentials with those encountered 
in the same case in the Ijunph nodes and elsewhere— an instance 
of secondary involvement of a pleural membrane presenting the 
characteristic histology of Hodgkin’s disease, and the only case in 
this series attended by empyema, the other effusions representing 
serous transudates due to interference with the venous return. 

Duration. The rarity of subjective symptoms in Hodgkin’s 
disease is of itself an interesting revelation, but the degree to which 

■ lymph-node enlargements may exist in the abdomen or thorax, or 
both, without giving rise to s.^Tnptoms or signs of any sort until 
after the lapse of many months, is an astonishing illustration- of 
the adaptability' of the thoracic and abdominal viscera to gradu- 
ally increasing pressure. Because of this fact it is impossible 
intelligently to estimate the duration of the disease. In the present 
series the average duration after the appearance of symptoms as 
related by the patients was twenty-five months— a figure which is 
probably of doubtful value, since historical data as related by the 
sick are notoriously unreliable. The shortest period was tv'enty day's, 
the longest six years and two months. In 5 cases .sy^mptoms had 
been present for a period of three, seven (2 cases), eight and eleven 
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niontiis. One case was of slightly more than a year s duration, 
1 of two years’ and 3 cases of over three years’. The longest case 
to be recorded, as far as I know, is by Cunningham, having a 
duration of twenty-five years.-" 

Treatment. No method of treatment thus far devised has been 
shown to influence the disease favorably for more than a short 
time, and even in such circumstances it may be difficult to judge 
the effects of treatment because of the proclivity of the enlarged 
lymph nodes to regress spontaneously or after intercurrent infec- 
tions, or without apparent reason to remain stationary for an 
indefinite period. Surgical intervention is hopeless and should 
never be undertaken except for the mechanical relief of conditions 
which threaten life or are intolerable. Incidentally, the removal 
of tissue for diagnosis is a justifiable procedure, although it should 
be carried out with the precautions customarily observed in surgi- 
cal operations. In the groin the operation, in my opinion, should 
be avoided since, in this region, infection is apt to occur and to be 
troublesome, sometimes fatal, as in one case in this series. Spread 
of the disease after removal of tissue for diagnosis, if it ever occurs, 
is to be regarded as a coincidence. In a somewhat comprehensive 
experience with Hodgkin’s disease? clinically and otherwise, I have 
yet to encounter a regrettable incident following the removal of 
tissue for diagnosis, with the exception of the one just mentioned. 
The objection that this diagnostic procedure may be followed by 
rapid progression is gratuitous, and is based on the assumption 
that cells are liberated by operative manipulation and transplanted 
in remote parts, whereas it is known that Hodgkin’s disease is not 
spread by the process of metastasis, but that it has multiple foci 
or origin, each of which is independent of the transplantation of 
cells through the blood or Ijunph streams from one lymph node 
to another or from the lymph nodes to other tissues. 

In recent years it has been shown that the roentgen-ray treat- 
ment of Hodgkin’s disease is often followed by remarkable dim- 
inution in the size of the diseased Ijnnph nodes, but no instance of 
cure by this means has thus far been recorded. As far as I am 
aware, there is no acceptable explanation for the changes in the 
lymph nodes after roentgen-ray therapy. It has been claimed 
that the apparently beneficent effects of the roentgen-ray are due 
to vascular occlusion followed by the death of cells and replace- 
ment by connective tissue. In studying tissues in Hodgkin’s 
disease that had been subjected to roentgen-ray treatment, I have 
seen the vascular and necrotic changes in question, but I have 
also seen them in tissues that had not been treated by this method. 
It remains to be decided whether the reparative alterations in 
question are to be accredited to man’s therapeutic ingenuity or 
to some peculiar provision that Nature makes for tissues in distress. 

Profjiiosis. The outlook in Hodgkin’s disease is hopeless. 
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Summary and Conclusions. 1. Hodgkin’s disease is divisible into 
two groups of cases: (a) Those in which the changes are con- 
fined to the lymphoid structures, i. e., to the lymph nodes proper 
and to residual lymphoid foci in the spleen, in the walls of the 
portal vessels and in the interstitial tissues of the lungs, kidneys, 
bone-marrow, subcutaneous tissues, serous membranes, etc. In 
fact, it may display itself m practically any tissue of the body, 
since minute collections of lymphoid cells are of wide distribution 
and, in Hodgkin’s disease, lymphoid tissue is a prerequisite to 
development. In the present series 10 cases, or 71 per cent, belong 
in this group, (b) The second group of cases is attended by changes 
of the same sort and in the same localities as in the group just 
mentioned, but in addition the disease brings about contmuate 
infiltration and destruction of muscles, bloodvessels, serous and 
mucous membranes, erosion of bone and mechanical replacement 
of solid \dscera. In this series 4, or 28 per cent, of the cases belong 
in this group. 

2. It appears that we must relinquish the conception that Hodg- 
kin’s disease is most commonly shown by enlargement of the lymph 
nodes of the neck. . In this series the disease displayed itself as an 
enlargement of the abdominal lymph nodes or of the abdominal and 
thoracic nodes in combination ten times more frequently. In the 14 
cases of this series the lymph nodes of the neck were not enlarged at 
all in 4 (28 per cent). They were secondarily involved to a slight 
extent in 3 (21 per cent) and in 6 (43 per cent) they were more or 
less markedly enlarged, but always in association with collections 
in th6 deeper parts that were proportionately far more massive. 
In the remaining case (7 per cent) the cervical nodes were enor- 
mous. It is a fact of clinical value that enlargement of tlie axillary 
nodes is secondary to involvement of the thoracic or cervical nodes 
and that enlargement of the inguinal nodes is secondary to involve- 
ment of the abdominal nodes. These observations suggest that 
the provocative agent does not enter through the skin, but exclu- 
sively through mucous membranes, and probably only through 
the mucous membranes of the gastro-intestinal tract, although the 
respiratory tract cannot be excluded. It is significant, however, 
that in this series there was not a single case in which enlargement 
of the peribronchial nodes could be implicated other than as an 
associated phenomenon— never as the predominant focus. . The 
brunt of attack in Hodgkin’s disease is borne by the lyrnph nodes 
of the abdomen, thorax, neck, axilla and groin and by the auxiliary 
lymphoid system, including the spleen and liver and other residual 
lymphoid collections in various parts of the body; while that vast 
array of lymphoid follicles which lies in the submucosa of the 
gastro-intestinal, respiratory and urinary tracts practically always 
escapes intact. From this it is apparent that the provocative 
agent in Hodgkin’s disease has a selective action on certain groups 
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of ■ lymphoid tissue— a peculiarity which it shares with chronic 
lymphatic leukemia, in which disease the submucosal follicles are 
likewise apt to be spared. 

3. Evidence is offered in this paper to show that Hodgkin’s dis- 
ease may reveal itself the most prominently in organs other than 
the lymph nodes— that enlargement of the spleen or the thymus 
or the liver may be the predominant feature, the associated lymph- 
node enlargements assuming a place of secondary importance. 

According to our observations, Hodgkin’s disease is divisible 
clinically and anatomically into five groups, as follows: 

I. Hodgkin’s disease of the regional lymph nodes: 

(a) Predominant involvement of the abdominal nodes (28 
per cent). 

(&) Predominant involvement of the abdominal and tho- 
racic nodes in combination (43 per cent). 

. (c)- Predominant involvement of the nodes of the neck 

(7 per cent). 

H. Predominant involvement of the thymus. 

HI. Predominant involvement of the spleen. 

IV. Predominant involvement of the liver. 

V. (a) Axillary involvement (sequential to cervical or thoracic 
lymph-node enlargements). 

(6) Inguinal involvement (sequential to abdominal lymph- 
node enlargements). 

4. In the present series the average weight of the spleen in 8 
cases was 652 gm. in excess of the normal. In the ninth case the 
spleen was greatly enlarged, but its weight was not recorded. In 
the remaining 5 cases (35 per cent) the organ was normal in size 
or only slightly enlarged and could not be palpated during life. 
This latter finding is of practical application in view of the fact 
that palpable enlargement of the spleen is commonly regarded as 
a constant accompaniment of Hodgkin’s disease. 

In 7 cases the spleen was enlarged and nodular (50 per cent). 
In the remaining 7 cases no nodules were apparent in it and the 
shape of the organ was preserved. In this connection it is to be 
pointed out that the nodular condition of the spleen in Hodgkin’s 
disease is of academic interest rather than of clinical value, since 
the nodules are distributed through the deeper substance of the 
organ and rarely, if ever, project to such an extent as to be palpable 
through the abdominal wall. 

5. The present study emphasizes the fact that in Hodgkin’s 
disease the skeletal muscles may be extensively destroyed by tissue 
of the same sort as that in the bunph nodes. In this series destruc- 
tive changes are recorded in 3 cases, namely, in the intercostal and 
pectoral muscles in 1, in the pectorals and the psoas niagnus in 
1, and in the muscles of the forearm in 1. 

G. The bone-marrow in Hodgkin’s disease may react in at least 
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two different ways: (a) It may show hyperplastic changes, par- 
ticularly in the eosinophiles and eosinophilic myelocytes; or (b) it 
may be replaced by tissue of identical composition with that of 
the diseased lymiph nodes, sometimes over an extraordinarily wide 
distribution. 

7. Evidence is presented in this paper which tends to show that 
in the reactions in the lymph nodes and in the bone-marrow there 
is a certain parallelism between Hodgkin’s disease and chronic 
myelogenous leukemia. This suggests that the two diseases are 
fundamentally related and that they probably represent different 
quantitative responses to the same type of provocative agent. 

8. "^^diether Hodgkin’s disease is an inflammatory or a neoplasmic 
process remains to be determined. The fact that the histological 
composite tends to maintain its individuality throughout all changes 
of environment appears to me to constitute an argument in favor 
of its inflammatory nature. 

9. Case "STII represents a new phase in the pathology of 
Hodgkin’s disease, marked by massive enlargement of the liver, due 
to structural changes in the walls of the portal vessels that are strictly 
comparable to the changes encountered in the lymph nodes, includ- 
ing the characteristic cell composite and the overgrowth of con- 
nective tissue. Similar changes were present in the same case in 
the walls of the larger veins of the spleen and of the medulla of the 
suprarenal capsule. The abdominal lymph nodes were enlarged to 
a negligible extent, although in them the histological changes were 
characteristic. 

10. Cases X and XI illustrate a rare finding in the pathology of 
Hodgkin’s disease, namely, massive thickening of the pleura with 
focal areas of characteristic histology. 

11. From the standpoint of symptomatology, Hodgkin’s disease 
is a striking example of the adaptability of organs to gradually 
increasing pressure. Enlargement of the abdominal nodes or of the 
abdominal and thoracic nodes in combination or of the thymus may 
reach remarkable proportions before giving rise to symptoms of any 
description, or, at worst, to complaints from the patient that are 
trivial in proportion to the extent of the pathological changes in 
his body. 

12. Hodgkin’s disease is an affection of the hemolytopoietic 
apparatus. Its histogenesis is determined: (1) By preliminary 
hjqierplasia of lymphoid cells in various parts of the body; and (2) 
by the discharge of mononuclear and multinuclear giant cells from 
the bone-marrow, with or without eosinophiles and eosinophilic 
myeloc^^es, and their arrest by the hjqierplastic Ijunphoid depots 
in pursuit of their function as filters, the fibroblastic reaction in 
the recipient tissues representing a mechanical process designed to 
support the excess of cells by which they are burdened. 
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NECROSIS AND GANGRENE OF THE URINARY BLADDER: 

REVIEW OP 153 CASES, INCLUDING 19 NOT 
PREVIOUSLY REPORTED. 
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Laboratory of Clinical Medicine, University of Pennsylvania.) 

Introduction. Necrosis and gangrene of the urinary bladder 
receive scant attention or are entirely ignored in clinical and jiatho- 
logical text-books. This is doubtless due to the fact that so few 
cases have been reported, Haultain,^ in 1890, having found records 
of only 56, to which O’Neii,^ in 1910, was able to add 52. These 
authors, as well as all others who have written on this subject, 
have excluded from consideration those bladder affections in which, 
although necrosis is recognized to have occurred at some stage of 
the pathological process, it has been overshadowed by some other 
outstanding lesion. Thus the necrosis that occurs in many vesical 
tumors, in various ulcerative lesions and in certain extensions of 
inflammation from without have not been dealt with; neither has 
that which develops in the course of formation of fistulous com- 
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munications of the bladder with other organs. We also have 
looked upon such necrotic processes as merely incidental, and have 
limited our investigations to a consideration of essentially necrotic 
or gangrenous lesions. 

Excluding the new material presented in this paper, we have 
been able to collect 134 acceptable cases. This figure includes 
2 cases of bladder gangrene in typhoid-fever patients (an appar- 
ently rare complication) which we® have recently reported. Since 
our recognition of those cases (within a year) another 1 of bladder 
gangrene and 2 of simple necrosis, none having any connection 
with typhoid fever, have been found on the medical service of this 
hospital and 2 others of gangrene have been studied by colleagues 
in another hospital, and by their permission are herein reported. 
In a search for more material we have examined in the laboratory 
of pathology of this university the records of 5250 autopsies, which 
were generously placed at our disposal by Prof. Allen J. Smith, 
and 14 additional cases have been found, 4 of which were diagnosed 
gangrene and 10, necrosis. 

In view of this amount of previously unreported material (19 
cases) which we have been able to assemble, it appears to us that 
necrosis and gangrene of the bladder are less rare than is indicated 
by the literature, and that the subject has not received the atten- 
tion, either from clinieians or pathologists, that its importance 
warrants. Furthermore, many of the problems surrounding this 
highly interesting condition are still obscure. It has seemed worth 
while, therefore, to record the observations on our 3 recent cases 
and on 2 from the service of Dr. George Wilson at the Episcopal 
Hospital of Philadelphia, to present certain data on the material 
supplied by the pathological records of this medical school (see 
Appendix), to attempt a classification of all the available cases on 
the basis of the outstanding clinical conditions with which they 
have been associated and to discuss briefly various clinical and 
pathological aspects of the affection. 

Nomenclature. The cases have been described under a great 
variety of names, including “gangrene of the bladder,” “gangren- 
ous cystitis,” “exfoliation of the bladder,” “exfoliative cystitis,” 
“exfoliative necrosis of the bladder,” “necrotic cystitis,” “mem- 
branous cystitis” and a number of others. Some. have been incor- 
rectly designated “croupous,” “diphtheritic” or “pseudomembran- 
ous cystitis.” 

The essential feature in all is death of bladder tissue en masse, 
or in other words, necrosis. Consequently, if all the cases are to 
be included under one name they should be called “necrosis of the 
bladder,” as suggested by Haultain. In most instances, however, 
the dreadful fetor of the urine and the obvious putrefaction of the 
destroyed bladder tissue leave no doubt as to the presence of true 
gangrene. It may be that the gangrene is merely a secondary 
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change in necrotic bladder tissue, but to designate such a condi- 
tion as “necrosis of the bladder” ivhen gangrene is present is sureljr 
inadequate. For this reason we have preferred to retain in addition 
the name “gangrene of the bladder” for those cases to which it 
is clearly applicable— not in any attempt radically to differentiate 
gangrene from simple necrosis, but in order to draw attention to 
the characteristic and striking clinical features of the former group 
of cases. 

“Exfoliative cystitis” and “exfoliation of the bladder” should 
be dropped from the nomenclature. Exfoliation of the dead tissue 
may be expected always to occur if the patient recovers or the 
illness is sufficiently protracted, but it is merely an incidental, 
although sometimes a spectacular, occurrence in the course of the 
disease. Such designations, moreover, give no scientific idea as to 
the nature of the lesion. 

Review of the Literature. Attention was first attracted to necro-. 
tic or gangrenous lesions of the bladder by the passage of exfoliated 
tissue per urethram. Large fragments or even complete casts of 
the bladder not infrequently have been extruded. According to 
Haultain,^ the earliest writers to mention exfoliation of the-bladder 
were Willius (1650), Ruysch and Morgagni. Tulpius,'* in 1715, 
reported a case in which a membrane was passed with crystals 
adherent to it. These early writers all believed the exfoliated 
material to be bladder tissue, but Fontaine® (1815) and Andral® 
(1829) contended that it was false membrane. Finally, in a case 
of Lever’s^ (1852) the exfoliated membrane was examined micro- 
scopically by Gull, who demonstrated that bladder tissue was 
present. This finding has since been confirmed in many other 
cases. It has Iffiewise been showii that false membrane contain- 
ing no bladder tissue may be exfoliated and passed per urethram, 
and such exfoliated material usually has been called “pseudo- 
membranous,” “diphtheritic” or “croupous.” Guyon® eventually 
clearly differentiated these two conditions as separate entities, 
and his opinion has been generally accepted. Aschoff,^ however, 
states that there is a variable amount of necrosis of the bladder 
wall even in diphtheritic cystitis. The relationships of these con- 
ditions will be discussed later. 

Much has been written regarding tlie etiology of the condition, 
and this also vdll be referred to under the appropriate heading, but 
it is proper to say here that neither clinical observations nor experi- 
mental methods have as yet led to any unanimity of opinion or to 
any well-established facts regarding this phase of the subject. 
This is perhaps partly due to the fact that the available informa- 
tion regarding its patliological-histology is limited largely to that 
obtained from examinations of exfoliated materials and to a few 
brief descriptions of the microscopical appearance of the bladder 
walls. It is also in part due to the scarcity of data on the bacteri- 

voi.. IG7, NO 3. — MAiicn, 1921 12 
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ology of the condition, especially in its early stages. On the other 
hand, the clinical course of the disease, the symptoms and the 
character of the urine have been fully and carefully described in 
many cases, even by the earlier Avriters, so that there is a great deal 
of data and more or less uniformitj’’ of opinion on these subjects. 

On the whole it may be said that very little progress has been 
made in our knowledge of necrosis or gangrene of the bladder since 
Haultain’s^ review of the subject in 1890. 

Report of Cases (Five in Number). Case 1.— Gangrene of Blad- 
der. M. K., white, female, aged fifty-five years, Avas admitted to the 
medical dmsion of the University Hospital on September 28, 1922, 
on account of pain in the loAver abdomen and inability to void urine. 
She AA^as semistuporous, ansAvering simple questions Avith difficulty, 
so that it Avas necessary to obtain the history from her husband. 
He stated that she had fallen and injured her head four or five 
years preAuously, and had not been mentally clear since. For 
three or four years she had had frequency of urination and occa- 
sional retention, but the trouble had always passed off Avithout 
medical treatment. The attack AA'hich brought her to the hospital 
began three Aveeks before her admission and Avas characterized by 
pain in the loAver abdomen, becoming more and more seA'^ere, and 
some abdominal enlargement. 

On admission the temperature Avas 99.8° F., the pulse-rate 120 
and the respiratory frequency 28. The pulse Avas of very poor 
quality and the blood-pressure 95/75. The left pupil Avas larger 
than the right, but both Avere regular. and reacted to light. The 
lips AA'ere dry and sordes Avere present. The tongue Avas dry and 
beefy in appearance. Examination of the thorax Avas negative. 
The loAA^er abdomen aa'rs greatly enlarged, tense and tender on 
pressure. 

She Avas immediately catheterized by a nurse but only a small 
amount of urine Avas obtained. Shortly afterAvard the resident 
physician Avas more successful, obtaining 2100 cc of bloody, alka- 
line urine, and at the end a large amount of thick pus. The passage 
of the catheter Avas easy but very painful, apparently on account 
of inflammation and excoriation about the urethra. A pelvic 
examination showed the uterus to be small and in anteposition. 
There AA^ere no adnexal masses palpated. 

During the next few daj'^s catheterization and irrigation of 
the bladder Avere performed frequently, and, although the urine 
remained bloody and contained a large amount of pus, there 
appeared to be some clinical improA'^ement. The pulse became 
stronger, the blood-pressure rose to 110/60 and she Av^as less dull 
mentally. The temperature A’^aried betAA'een 97 and 99.6° F. and 
the pulse betAA^een 85 and 120. On October 4 she A'^oided 300 cc 
of urine A’oluntarily and one specimen Avas reported acid in reaction. 
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On October 5 a cystoscopieal examination by Dr. Floyd E. Keene 
was reported upon as follows: “Bladder capacity, 240 cc. The 
whole dome of the bladder presents a shaggy gangrenous mucosa. 
The bladder base presents large areas of fibrino-purulent deposit 
with here and there areas of intense redness which represent either 
a cystitis or areas of exfoliated mucosa. Because of the diffuse 
coating of the bladder base, it is impossible to define accurately 
the underlying lesion, but examination per vagina discloses intense 
induration of the bladder base, and the underlying lesion is, in all 
probability, malignant.” 

The urinary output was good, never falling below 1100 cc per day. 
The highest specific gravity was 1022. All but one specimen 
were alkaline, all were reddish to dark red in color, due to the 
presence of blood, and pus was abundant. The urine was fetid 
for several days after admission, then the odor became merely 
ammoniacal until two days before death, when it again became 
fetid. Numerous small grayish-white fragments were passed 
through the catheter, none of those observed being more than 1 
or 1.5 cm. in length. Many of these fragments were examined 
for bladder tissue, but all were negative. They consisted princi- 
pally of pus cells with a slight admixture of erythrocytes. 

Microorganisms were abundant in the urine constantly. Aerobic 
cultures showed principally hemolytic streptococci and a member of 
the proteus group. Anaerobic cultures were negative for Bacillus 
neigeux and other anaerobic organisms of this type. 

On admission the leukocyte count was 20,200 with 83 per cent 
of polymorphonuclear cells. There were 4,100,000 erythrocytes 
and 74 per cent of hemoglobin. The leukocyte count rose steadily 
and the last one, made on October 6, was 41,200. The blood and 
.spinal-fluid Wassermann reactions were negative. The cell count 
and the colloidal-gold curve of the spinal fluid were also negative. 
The blood-urea nitrogen on September 30 was 50 mg. per 100 cc 
and on October 6, 30 mg. 

Death occurred October 9,. and although no autopsy was per- 
mitted a digital exploration of the bladder was made. The wall 
appeared to be uniformly thickened, and there were no localized 
areas of induration or masses of any kind. It was friable and 
easily ruptured by the finger. Several fragments Avere Avithdrawn 
for microscopical examination. These shoAved the Avail to be 
nearly 1 cm. in thickness. The tissue Avas foul-smelling and the 
inner surface gangrenous in appearance. There Avas no eA'idence 
of inflammation on the exterior surface. 

A microscopical section showed that there Avas present some 
normal epithelium, the continuity of which Avas broken in places 
and in its stead there aams an irregular mass of tissue consisting of 
debris, small round cells, polymorphonuclear cells and bloofl. 
Tin's necrosis did not extend very deeply into the submucosa. 
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The submucous layer was greatly thickened, showing an over- 
growth of young fibrous connective tissue with a moderate degree 
of infiltration of small round cells and congestion of the blood- 
vessels in certain areas. In one or two places there was marked 
infiltration of small round cells and there were also some scattered 
giant cells with three to four nuclei in each. The muscular layers 
were intact and of normal thickness. The cells and fibers stained 
clearly and showed no degeneration. Between the fibers there was 
a slight increase in small round cells. The interfibrous coat was 
of average thickness and showed no abnormal changes. 

Comment. Both the history of this patient and the histo-pathol- 
ogy of the bladder point to a cystitis much older than the acute 
condition which brought her to the hospital. The etiology of this 
chronic cystitis could not be determined. The development of 
gangrene was undoubtedly contributed to by the occurrence of 
extreme urinarj'’ retention in a bladder that was almost certainly 
already the seat of infection. No evidence' could be obtained to 
support the recent contention of Legueu that Bacillus neigeux is 
responsible for gangrene of the bladder, although several special 
cultures were made in an effort to recover this or other anaerobic 
organisms. 

Case II.— -W. P. C., white, male, a fireman, aged sixty-seven 
years, was admitted to the service of Dr. George Wilson at the 
Episcopal Hospital of Philadelphia (reported through the courtesy 
of Dr. Wilson and Dr. C. Y. White, the pathologist) on January 
15, 1923, because of weakness and difficulty in passing his urine. 
He had been confined to bed for four days before admission. • In 
August, 1922, he had suffered from an apoplectic attack which 
affected his left leg only. 

Physical examination revealed good general development and 
nutrition, some emphysema, left-sided cardiac enlargement with a 
systolic murmur and minary bladder distention, which necessitated 
catheterization. He soon developed a numbness in his right leg 
with disability and incontinence of feces. 

A neurological examination on January 20 by Dr. Wilson showed 
a complete paraplegia, with typical positive bilateral Babinski 
reflexes and absent deep tendon reflexes. On January 27 bloody 
alkaline urine was obtained yer catheter, and some shreds were 
observed. There was considerable pain and distress in the bladder 
area. At this time a cystoscopical examination revealed what 
was considered a sloughing malignant lesion of the bladder wall. 
It was believed that there had occurred from this metastasis to 
the vertebrae. 

The patient died on February 4, and necropsy showed a car- 
cinoma of the prostate and of the vertebrae, but only ulceration and 
gangrene of the bladder wall itself, with coils of intestine adherent 
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to the fundus of the bladder. The contents of the bladder were 
greenish, purulent and of foul odor. The mucous membrane was 
entirely destroyed and the wall was friable throughout. 

The microscopical sections were reported upon as follows: Pros- 
tate shows malignant adenoma, papillary in places. The bladder 
wall may be described as the seat of two distinct processes. The 
muscular layer shows fibrosis and chronic progressive inflammation 
with involvement of the muscle bundles, some of which are changed 
into fibrous bands, others show granular degeneration and vacu- 
olization, while some of the muscle groups are normal. Internal 
to the muscular layer is a thin zone of granulation tissue upon 
which lies a polymorphonuclear zone, internal to which the tissue 
is completely necrotic. Arterioles and capillaries remain patent up 
to the zone of granulation tissue. Some small thrombotic veins, 
however, can be found in this area. In none of the sections is 
there evidence of extension from the tumor in the prostate. 

Diagnosis. Chronic fibrous inflammation of the outer layers of 
the bladder wall; acute, purulent and necrotizing processes internal 
to this. 

Comment. This case also illustrates the difliculty of differentiat- 
ing gangrene from carcinoma of the bladder, even when cystoscopical 
study is made. Three possible factors exist for the production of 
the gangrene: Urinary retention, a central nervous system lesion 
and infection. 

Case III.— A. C., female, white, aged forty-seven years, was 
admitted to the service of Dr. George Wilson at the Episcopal 
Hospital (reported through the courtesy of Dr. Wilson and Dr. 
C. Y. White) on December 6, 1922, on account of pain in the back 
and inability to move her legs. In the preceding September she 
had struck her leg against a table, and two days later an inflamma- 
tory lesion requiring incision was recognized. At about this time 
there had developed a knife-like pain around her waist. Three 
days before her admission she became unable to move her legs, 
this paralysis having come on gradually and with much pain. For 
these three days also she had been unable to void urine voluntarily 
and had been catheterized. There was no incontinence of urine. 
On admission she complained mainly of some numbness in the 
legs. 

Examination revealed an obese woman, with a flaccid paraplegia 
and some general pallor of the skin and mucous membranes. Tlie 
right pupil was larger than the left and irregular and the tonsils 
were diseased. The plantar and patellar reflexes were absent. 
The abdominal reflexes were lost. There was some disturbance 
of the pain and temperature sense in the right lower extremity. 
The sense of position was intact in Imtli great toes. There was 
generalized abdominal tenderness with angulation at about the 
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sixth dorsal vertebra, and a roentgen-ray showed absorption of the 
bodies of tlie fifth and sixth thoracic vertebrae. The urine showed 
a low specific gravity, a trace of albumin and occasional light and 
dark granular casts, but only a few leukocytes, though no examina- 
tions were recorded after December 7. She died on December 15. 

Autopsy revealed a neoplasm of the vertebrae and gangrenous 
cystitis. The bladder wall was thickened, the mucous membrane 
gangrenous and the urine purulent. 

Microscopical sections of the bladder wall were reported upon as 
follows: The inner layer is fibrinous with an infiltrate of poly- 
morphonuclear cells. It is necrotic, but there is no massive slough 
present in the sections examined. Cellular infiltrate and some 
fibrin may be seen between the muscle bundles, some of which have 
been partly destroyed. About the middle of the bladder wall 
bloodvessels are quite numerous, in some places having well- 
developed walls associated with considerable amount of connective 
tissue. This suggests that chronic inflammation had existed prior 
to the recent necrotizing processes. Small hemorrhages may also 
be found in the muscular layer. Beneath the fibrous layer there 
is also a recent fibrino-cellular change. The process seems like a 
severe acute necrotizing one, fairly well distributed through all 
layers of the bladder wall. 

Comment. There was nothing elicited in the clinical study to 
account for the histological evidences of chronic inflammation of 
the bladder. Cystitis may have occurred during the period of 
illness prior to paralysis and acute retention. The chronic inflam- 
mation of the bladder presented a favorable soil for the develop- 
ment of an acute necrotizing process following retention and 
catheterization. Thus, as in Case II, there are three possible 
factors in the production of the bladder lesions: Retention, infection 
and central nervous system disease. 

Case 1Y.— Necrosis of Bladder. Mrs. E. K., white, married, 
aged seventy-two years, was admitted to the medical division of 
the University Hospital, May 28, 1922, and died two days later. The 
patient was so ill that no histor 3 '^ could be obtained bejmnd the fact 
that she had been short of breath for about a j^ear and had been told 
b.v her ph^'^sician that she had diabetes. The phj'^sical examination 
showed signs of extreme cardiac failure. There were marked 
dj'spnea, cj'^anosis and edema, a large effusion in the right chest 
and a greatl.y enlarged liver. The heart area was greatly increased 
and auricular fibrillation was present. There was advanced 
arteriosclerosis of the radial, brachial and retinal vessels. The 
blood count was normal and the blood Wassermann test negative. 
The blood sugar was 0.273 per cent. 

Onl.v one urine specimen was obtained. It was amber, contained 
a flocculent sediment, had a specific gravity of 1.029, was acid qnd 
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showed a cloud of albumin and some sugar, but was negative for 
acetone. 

Microscopically, it revealed a few narrow hyaline, light granular 
and epithelial casts, no mucus, no erythrocjdes, 85 to 100 leuko- 
cytes per high-power field, a few^ epithelial cells and no crystals. 

The right chest was tapped and 400 cc of fluid removed, but this 
did not bring about any improvement. Death appeared to be due 
to heart failure. 

Autopsy showed advanced aortic sclerosis with ulceration; cardiac 
hypertrophy; coronary arteriosclerosis; beginning cardiac aneurysm; 
terminal congestion and edema of the lungs; lobular pneumonia in 
the right lower lobe; sclerotic changes in the spleen, kidneys, 
pancreas and liver. 

The urinary bladder was normal in size. The inner aspect of 
the wall was here and there definitely reddened and in a few places 
there were necrotic areas, greenish-red in color and averaging 
several millimeters in diameter. The rest of the inner wall, how- 
ever, was gray, entirely unbroken and almost normal in appear- 
ance. 

On microscopical examination, the mucosa was found completely 
destroyed in two sections of the necrotic areas examined, and 
replaced by' a fibrino-cellular exudate. The fibrin occurred in the 
form of broad strands, rather than as a fine network. The sub- 
mucosa and even part of the muscularis were likewise destroyed 
and replaced by similar foreign material. The portion of muscu- 
laris which was left presented a moderate separation of the poorly 
staining swollen muscle fibers. The serosa was normal. 

Comment. The only antemortem finding that could be regarded 
as pointing toward an affection of the bladder in this case was the 
excess of leukocytes in the urine, but on account of the desperate 
condition of the patient symptoms may have been masked. There 
was, however, no retention. The neerosis obviously was in a very 
early stage and what its eventual outcome might have been, had 
the patient lived longer, may only be conjectured. The condition 
was of pathological, rather than clinical interest. 

« 

CASEY.-Mrs. S. L., white, a widow, aged forty-three years, was 
admitted to the medical division of the University Hospital, August ' 
25, 1922, in an advanced stage of cardio-vascular-renal disease. 
There was tremendous cardiac enlargement, passive congestion of 
viscera and edema of dependent parts of the body. A hard nodular 
mass palpated in the right hypochondrium,. was thought to be a 
diseased gall-bladder. The systolic blood-pressure was consistently 
above 200 and the diastolic varied between 120 and 140. Examina- 
tions of the urine and the results of kidney function tests indicated 
advanced renal insufficiency. TJie patient showed no response to 
treatment and the evidences of cardiac failure and renal insuffi- 
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ciency increased. During the last few weeks of life large abscesses 
developed in various parts of the body. Urine examinations were 
made routinely , and showed no excess of leukocytes until three 
days before death (which occurred on November 10), when they 
were reported as numerous. The final specimen was acid in reac- 
tion and no red cells were found. No symptoms referable to the 
bladder were noted, but this maj'^ have been due to the fact that 
the patient was irrational for several days before death. 

Atdopsy performed four hours after death showed widespread 
arteriosclerosis, marked cardiac hypertrophy and coronarj^ scler- 
osis, chronic glomerular and tubular nephritis, gall stones and 
empyema of the gall-bladder. The urinary bladder was normal in 
size. The mucosa was exceedingly reddened and the submucous 
vessels greatly congested. Near the urethral opening there were 
several superficial frankly necrotic areas varying from 5 mm. to 
2 cm. in diameter. The lesions were pale, dirty gray and rough 
in appearance and the edges were slightlj’^ raised. 

Comment. This case in its clinical and pathological aspect 
resembles Case IV.' 

Etiology. Various causes have been assigned for the development 
of necrosis and gangrene of the bladder wall, but no particular 
one of them seems satisfactory for all the cases. Cossy^° (1843), 
analj’^zing various possible factors for the production of this com- 
plication in his series of typhoid-fever patients, coneluded that the 
gangrene which he described was due to some unlmown but inher- 
ent eharaeteristic of the particular epidemic which he encountered. 
Haultain^ (1890) believed that deficient nutrition was the basal 
factor, this resulting from mere urinary retention in some eases 
(interfering with the venous circulation) and in others from out- 
side pressure on the neck of the bladder (labor and impacted pelvic 
masses). O’NeiP (1910) adhered to Haultain’s theory, but in 
addition ealled attention to a group that could be explained only 
by infection, while Mock“ (1911) and others (see Table VII) 
report cases in which chemical irritants were obviously of etio- 
logical significance. Cathelin “ (1919) emphasized the primary 
importance of some central nervous system lesion and looked upon 
retention, eatheterization, irritants, etc., as only secondary fac- 
tors. Pepin,i2 Legueu^^ and Economos^® have championed the 
infectious theory; Leguen insisting that only eertain anaerobic 
organism were eausative. 

Experimental necrosis of the bladder has been produced by 
j\Iay^® and by Heubner.^" The former showed that continuous 
artificial urinary retention in dogs until death (sixty hours in two 
experiments) produced extensive hemorrhage in the bladder wall 
and separation of the mueosa and submueosa at the fundus by 
extravasation. When retention was produced intermittently the 
mucosa and submucosa were broken down and filled with granular 
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material. Heubner ligated the meek of the bladder in rabbits, 
thus obstructing the- arterial supply, for periods as short as two 
hours and then allowed the circulation to resurne. ^ The animals 
were killed at various intervals thereafter, from within a few hours 
to five or six days, and necrosis of the bladder was found. He 
concluded that even temporarj’’ disturbance of bladder circula- 
tion could bring about necrosis. These experiments of May and 
of Heubner have been cited frequently in support of the view that 
mechanical disturbance rather than infection is the important 
etiological factor. 

In an attempt to make use of our collected data for the elucida- 
tion of this problem we have assembled the cases, insofar as pos- 
sible, in accordance with the presence and apparent importance 
of certain outstanding clinical features. For instance, in Table I 
are grouped all the cases reported in women who were pregnant 
and who had retrodisplaced uteri. It will be seen that all of these 
had retention, due in the main to outside pressure, and that many 
of them had been catheterized. It is probable that in all of them, 
though it is not so stated in the reports, catheterization had been 
performed, thus affording in addition an opportunity for infection. 
Among the 21 labor cases (Table II) only 15 are reported as having 
had retention, but pressure on the neck of the bladder was a pos- 
sible factor in all. It was these cases together with those under 
Table HI (pelvic masses), in 3 of which it is stated that retention 
did not occur, that originally led Haultain to the belief that gan- 
grene might develop not only from retention but also as a result 
of pressure on the neck of the bladder, shutting off the arterial 
circulation. 

In Table IV (cystitis) there is clear evidence of a bladder infec- 
tion. In Table V (stricture of urethra) 6 of the 7 cases had reten- 
tion and possibly the seventh did also, though it is not so stated. 
It may be safely assumed, furthermore, tliat all these were cath- 
eterized, and as well those of Table VI (stone in bladder). The 
etiological significance in Table \TI of the irritants injected can- 
not be doubted. Of those cases occurring in patients with typhoid 
fever, pneumonia and acute malignant endocarditis (Table VIII) 
G are reported to have had urinary retention, while 2 did not. In 
this table blood infection would seem to have been a possibility. 
Central nervous system lesions (Table IX), as is well known, do 
frequently give rise to trophic disturbances, but they also often 
give rise to urinary retention; and in view of the small number of 
such bladder disturbances in comparison with the large number 
of central nervous system lesions, even with retention, it is per- 
haps fair to assume that the trophic influence is not the primary 
cause. This is especially true since it cannot be invoked to explain 
the many other necrotic and gangrenous bladder cases. Trauma 
(Table X) may readily give rise to retention and subsequent cath- 
eterization witli infection, or it may involve actual penetration of 
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the tissues (even the bladder itself) from the outside, thus more 
directly bringing about an infective condition. Various of these 
factors may have been operative in our miscellaneous group (Table 
XI). - 


TABLE I.— CASES OF NECROSIS OR GANGRENE OF THE URINARY 
BLADDER IN PREGNANT WOMEN WITH RETRODIS PLACEMENT 

OF THE UTERUS. 


.Author 

Reference. 

Age. 

Urinary 

retention. 

Cathetorizcd. 

Character of 
urine.* 

Exfoliation. 

Depth of the 
lesion.f 

Result, t 

1. Van Doeberen 

Observat. .4cad. Groniga:, 1765, p. 83 

20 

+ 

0 

B 

+ 

! 

Per^ 

D 

2. Lynne . 

Med. Observat. and Enquir., 1771, 

40 

+ 

+ 


+ 


D 

3. Naumberg 

5 388 

Stark’s Arch., 1796, 6, 381 

34 

+ 

0 

B 

+ 


D 

4. Saxtorph . 

Gesammelte Ahhandlungen, 1803, 1, 


4* 


, , 

+ 


D 

5. Zeitfuchs . 

261 

Seibolds .lahrb f. Geburtsh., 1833- 

33 

+ 

+ 

BPA 

+ 

1 

L 

G. Kiwisch Ritter 

1834 13 99 

Vrtljschr. f. Heilkunde, 1844, 2, 37 

28 

+ 

+ 

BP 

+ 

1 

L 

von Rotterau 
7. Wittich 

Neue Ztschr. f. Geburtsh., 1847, 23, 
98 

Virchow's Arch. f. path. Anat., 1854, 

28 

+ 

• • 

BP 

+ 

3 

L 

8. Lusohka 

26 

-1- 

+ 


“h 

2 

D 

9. Rosenplanter . 

7, 30 

Quoted from Haultain, Inaugural 


+ 


+ 

2 

L 

10. Bamberger 

Dissertation, Dorpat, 1856 

Thesis, Paris, 1860, p. 64 


+ 





D 

11. Dray . 

Quoted from Haultain, Med. and 


+ 


. 

. . 


D 

12. .May 

Phys. Jour., 1860, p. 456 

Inaugural Dissertation, Giessen, 1862 

.. 

“h 



+ 

-2 

D 

13. Haussmann 

Monatsschr. f. Geburtsh., 1868, 31, 

39 

+ 

+ 

FA 

+ 

1 

L 

14. Sehatz . 

132 

Arch. f. Gynak., 1870, 1. 469 

35 

+ 

PF 

+ 

3 

D 

15. Southey 

Lancet, 1871, 1, 610 

16 

-1- 

+ 

FA 

-1- 

4 

D 

16. Godson 

Brit. Aied. Jour., 1871, 2, 432 

26 

+ 

+ 

BFA. 

-1- 

4 

L 

17. Warden . . 

Brit. Med. Jour., 1871, 1, 613 

28 

+ 

F 

+ 

1 

L 

IS. GerHs . 

Obst. Trans., 1874, 16, 233 

33 

+ 

+ 

BF 


D 

19. Gerins . 

Obst. Trans., 1874, 16, 233 

36 


+ 

B 



D 

20. Moldenhauer . 

Arch. f. Gynak., 1874, 6, 108 

33 


BFA 

+ 

3 

D 

21. Williams . 

Obst. Trans., 1874, p. 258 


+ 



-b 

1 

D 

22. Brandeis . 

Arch. f. Gynak., 1875, 7, 189 

36 

+ 


BFA 

+ 

1 

L 

23. Frankenhauser 

Arch. f. Gynak., 1877 

39 

+ 

+ 

BPF 

+ 

4 

L 

24. Madurowicz . 

Wien. med. Wchnschr., 1877, p. 2167 

27 

+ 

BPFA 

+ 

4 

L 

2o. Veit 

Samml. klin. Vortr., Leipzig, 1879 


+ 



+ 

1 

D 

26. Veit . . . 

Samml. klin. Vortr., Leipzig, 1879 

40 

+ 


BPF 

+ 

1 

L 

27. Kleim . 

Inaugural Dissertation, Berlin, 1880 

33 

+ 


BPFA 

+ 

3 

D 

28. Moreau 

Quoted from Haultain. 


+ 



Per. 


29. Krukenberg 

Arch. f. Gynak., 1882, 19, 261 

33 

+ 


PFA 

+ 

4 

D 

30. Walters . . 

Obst. Trans., London, 1883, 25, 33 


+ 



+ 

1 

L 

31. Valenta 

Memorabilien, 1883, 28, 1 


+ 

+ 

F 

+ 

Per. 

D 

32. Hurry . 

Edinburgh Jour., 1884, 29, 1000 

34 

+ 


BPA 

+ 

2 

D 

33. Pinard . 

Ann. de gyn5c. et d'obst., 1886, 26, 338 

21 

+ 


BPFA 

+ 

3 

D 

34. Corkhill 

Lancet, 1887, 2, 1311 

28 

+ 


BPFA 

+ 


L 

35. Hartmann 

Bull. Soc. anat. de Paris, 1888, 63, 

21 

+ 


BPFA 

+ 

3 

D 

3G. Rasch . 

518 

Tr. Obst. Soc., London, 1889, 31, 129 


+ 


B 


D 

37. Haultain . 

Rep. Lab. Roy. Coll. Phys., Edin- 

26 

+ 


BF 

+ 1 

. . 1 

4 ! 

D 

38. Haultain . 

burgh, 1890, 11, 185 

Rep. Lab. Roy. Coll. Phys., Edin- 

43 

+ 

1 

BF 

2 i 

D 

39. Oliver . 

burgh, 1890, 11, 185 

Lancet, 1890, 1, 638 


+ 

. . 

F 

i 

4 

D 

40. Cockram . 

Med. News, 1893, 63, 633 

30 

+ 

*• 

BF 

+ 

1 

L 


footnotes (applicable to all the tablts). 

* “B” indicates bloody; “P,” purulent; "F,” fetid; “A,” alkaline. 

t "1” represents involvement of the mucosa only; “2,” of the mucosa and submucosa; “3,” 
of mucosa, submucosa and muscular layer; “4.” of the entire bladder vail; “Per” represents 
perforation of bladder wall. 

* “D" represents death and “L” recovery. 
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TABLE II.— CASES OF NECROSIS OR GANGRENE OF THE URINARY 
BLADDER DEVELOPING IN WOMEN AFTER LABOR. 


j 

Author. 

. 

1 

1 

Reference. 

Age. 

Retention. 

Catheterized. 

Character of 
urine. 

Exfoliation. 

Depth of the 
lesion. 

Result. 

1. Hunter 

Med. Observ. and Enquir., 1771, 4, 
58 

Med. Times, 1861, 1, 180 

38 

+ 

+ 

B 

-P 


D 

2. Barnes 


-f 

+ 

BF 

-P 

1 

L 

3. Hewitt 

Quoted from Haultain, Med. Times 
and Gaz., 1803, 11, 522 





+ 


L 

4. Martyn 

Path. Trans., London, 1803, 15, 137 

40 

-P 


PFA 

-P 

3 

L 

5. Wells . 

Med. Times and Gaz., 1863, 15, 140 

22 

+ 


BA 

+ 

3 

D 

6. Wells . 

Med. Times and Gaz., 1803, 15, 140 

-. 

? 


BPA 

-P 

4 

L 

7. Whitehead 

Brit. Med. Jour., 1871, 2, 432 


+ 


. , 

4* 

1 

L 

8. Phillips 

Brit. Med. Jour., 1871, 1, 002 

21 




-p 

2 

L 

9. Bell. . . . 

Edinburgh Med. Jour., 1875, 20, 935 


, . 


BPFA 

-p 

1 

L 

10. Maurer 

Inaug. Dissertation, Berlin, 1880 

si 

-p 

+ 

-p 

2 

L 

11. Doran . 

Obst. Trans., London, 1881, 23, 2 

31 

-p 

-P 

BA 

+■ 

3 

L 

12. Ribnikar . 

Inaug. Dissertation, Zurich, 1882 

36 

-p 




1 

D 

13. Otis . . . 

Boston Med. and Surg. Jour., 1883, 
31, '458 

20 


+ 

BFA 

+ 

2 

L 

14. Aveling 

Obst. Trans., London, 1883, 25, 33 

. . 

+ 

+ 

BF 

-p 

1 

L 

15. Boldt . . . 

Am. Jour. Obst., 1888, 21, 350 

18 

? 

-P 

BPFA 

-p 

3 

D 

10. Favell . 

Lancet, 1900, 2, 1352 

. . 




4" 

1 

D 

17. Stoeckel 

Monatssehr. f. Urol., 1902, 7, 201 



0 

BPF 

-p 

2 

L 

18. Arroyo 

Quoted from O’Neil 

25 

-p 

4* 

F 

+ 

2 

L 

19. O’Neil . . . 

Surg., Gynec. and Obst., 1910, 10,503 

33 

+ 

+ 

B 

+ 

.. 

L 

20. O’Neil . . . 

Surg., Gyne'c. and Obst., loc. cit. 

30 

, + 

-p 

FPB 

-p 


L 

21. Adrian 

Deutsch. med. Wchnschr., 1910, 36, 
1585 

32 

+ 


BP 

+ 

3 

L 


TABLE III. — CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
IN WOMEN WHO SUFFERED FROM EXTERNAL PRESSURE ON THE 
URINARY APPARATUS, EXCLUSR'E OF THOSE REFERRED 
TO IN TABLES I AND II. 


Author. 


Rcrerencc. 


1. Litzmann 

2. Lohlein . 

3. Haas. 

4. Southam 

5. Gottbcrp 
C. GottberK 

7. Vahle . 
S. Plaut 
9. Stocckcl 


10. B.arlct 

11. Weriiitr , 


Condition 
giving rise 
to pressure. 


a c 
b’C 
S 3 


c 
< o 
^ I'S 

" I : 

o 

- , O' 
*'• s 
K D 


Arch. f. Gyniik. , ISSO, 16, 1 35 1 
323 I I 

Ztschr. f. Gebrteh. u. 1 3G ■ 
Gynak., 1888, 14, 534 ; , 

MUnchen. nied. Wchnschr., > . . I 
1889, 36, 401 1 : 

Med. Chron., Manehester, 142 1 
1892, 17, 230 


+ i 
+ ! 
i 

0 ' 0 


+ 


I 


Inaug. Dissertation, Mar- 
burg, 1892 

Inaug. Dkssertation, Mar- 
burg, 1892 


0 I 
+ ! 


Extrauterine 
pregnancy 
Uterine 
fibroid; 
operated 
Vaginal tam- 
pon 

Pessary 


Hematometra 
Myoma uteri 


i Inaug. Di-ssertation, Mar- [48 ' + 
1 burg, 1899 i 

1 Inaug. Dissertation, Mar- ■ . . 

' burg. 1899 

.Monatssehr. f. Urol., 1902, I32 
7. 201 


Brit. Mod. Jour., 1912, 1,'2G' 
122 ’ . , 
Gynfik. Itund.sehau., 1912, . 19 . ■ 
6, 20S ; . 


+ 1 Incarcerated 
myoma uteri 
Extrauterine 
pregnanej’ 
Vaginal tam- 
pon for the 
bleeding 


0 j Vaginal tam- 


pon 


-p -Hematocolpos 


BPFA 

BP 

BPFA 

A 

BF 


I 


4 i D 
2 1 D 

i 

I 

L 


+ ,2 


+ 3 1 L 


+ ! 2 I L 
+ , . . I L 


BPF 

bao. 


BP 

acid 

BPFA 


.. 3 ' D 

I 

D 

+ : 2 i L 

! ; ; 

I + : 3 1 E 
i -f i 3 ! L 


Remarks. 


Perforation 
of bladder. 

Operation 

possible 

cause. 

Tampon in- 
serted after 
abortion. 

Cystitis pre- 
ceded gan- 
grene. 

Operated on. 

Trauma; was 
thrown 
from sleigh. 


Peritonitis, 

sepsis. 

Late preg- 
nancy: ves- 
ieo-vaginal 
fistula de- 
velojred. 

Late preg- 
nanev. 
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TABLE IV. — CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
IN WHICH CYSTITIS WAS THE ONLY DISCOVERABLE CONDITION. OF 
PROBABLE ETIOLOGICAL SIGNIFICANCE, 


Author. 

Reference. 

X 

Qi 

za 

1 

d 

to 

< 

Retention. 

Cathetcrized. 

Character of 
urine. 

Exfoliation. 

Depth of lesion. 

Result. 

Remarks. 

1 

1. Lever . . ' 

Guy’s Hosp. Rep., 1853, 8, 49 

F 

28 

+ 


PF 

+ 

3 

L 

“Nervous 











shock.” 

2. Buchanan . ' Brit. Med. Jour., 1871, 2, 520 

M 

60 

+ 

+ 


+ 

1 

L 


3. Kermisson . ' 

Bull. Soc. anat. de Par., 1875, 10, 

M 

55 

, , 


PA 


2 

D 


i 

291 










4. Dubard . ' 

Bull. Soc. anat. de Par., 1877, 52, 

P 

65 



BF 


3 

D 



281 










5. Jacobi . 

New York Med. Jour., 1882, 3G, 

M 

66 


+ 

BPF 

+ 

1 

D 


i 

304 










0. Lockhart . 

Montreal Med. Jour., 1891, 20, 1 

F 

28 

+ 

+ 

PA 

+ 

3 




Boston Med. and Surg. Jour., 

F 

38 



BPA 

+ 

2 

L 

Surgical dila- 

7. Warren . j 

1896, 134, 641 









tation of the 

1 










vagina. 

8. Norris . . | 

Am. Med., 1906, 11, 478 

F 

32 


"h 

BP 

+ 

3 

L 


9. Esau . . ! 

Folia Urol., 1907-1918, 1, 582 

M 

63 

+ 

+ 

BPFA 

+ 

, , 

L 

Postoperative 

1 






bao. 




cystitis. 

10. Prigl . . j 

Ztschr. f. Urol., 1909, 3, 163 

F 

43 

0 


BPFA 

+ 

3 

L 

Old tuberoulb- 







bac. 




sis of kidney 











and bladder. 

11. Warren 

Quoted from O’Neil 

M 

35 

, , 


BPF 

4- : 

1 

D 

Suprapubic 

Museum*! 









i 

operation. 

12. Lcgueu . 

Jour d’urol., 1917-1918, 7, 105 

Mj 

21 

+ 

+ 

BPF 

+ 1 

3 

L 

Postoperative , 







bac. 




pyelonephri- 











tis. 

13. Wolferth 

Appendix, this report 4425 (No. 

M 

48 

, , 

, . 

BP 

. , 

3 

D 

Enlarged 

and Miller 

13) 





1 




prostate. 

14. Wolferth 

This report. Case I 

F 

55 

+ 

“h 

BPFA 

+ 

2 

D 


and Miller 



! 

1 









* Specimen No. 4968, Harvard Medical School. 


TABLE V. — CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
OCCURRING IN MEN WITH ' STRICTURES OF THE URETHRA. 


! 

Author, 

Reference. 

Age. 

a 

o 

ca i 

o> ' 

"S 

Catheterized. 

Character of 
urine. 

Exfoliation. 

Depth of lesion. 

Result. 

Remarks. 

1. Bose . . . 1 

Bull. Soc. anat. de Par., 1827, 2, 84 

72 

+ 

"F 

FA 

-F 

1 

D 


2. Hall ... 

Proc. Phila. Path. Soc., 1860, 1, 6 

36 

+ 

FBA 


D 

Catheterization 
attempted, 
but failed. 

3. Schrady . 

New York Med. Record, 1884, 25, 79 

45 

+ 


FA 

+ 


L 

Perineal section 
performed. 
Diabetes. 

4. Tronchet 

Quoted from O’Neill. 

75 

+ 

. . 

FA 

+ 

2 

D 

5. St. George 
Hospital* . 

Quoted from Pepin 

•• 

•• 

•• 

•• 

+ 

2 

D 


6. Lennader and 
Lundberg 

Quoted from Pepin, Upsala Lakaref. 
Forh., 1897, 3, 563 

53 

+ 

•• 

BPA 

bac. 

+ 

3 

D 

Also enlarged 
prostate. 

7. Nogues 

(Economos) 

Jour, d’urol., 1922, 13, 37 

54 

+ 

• • 

BPF 

bac. 

-F 

j 

3 

D 

liidney 

abscesses. 


* Specimen,. Series 39, Subseries S. 


I 
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TABLE VI,— CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
OCCURRING IN PATIENTS WHO HAD A STONE IN THE BLADDER. 


Author. 

( Reference. 

1 

H 

c> 

U1 

o 

to 

< 

Retention. 

Catheterized. 

Character of 
\irine. 

0 

O 

g 

'o 

Depth of lesion. 

Result. 

Remarks. 

1. Dolbeau . 

— 

Traits Pratique de la Pierre dans 
la Vessie, 1764, p. 314 (quoted 
from Pepin) 

M 

26 

+ 

+ 

PA 

+ 

3 

L 

Cystotomy. 

2. Dolbeau . 

3. Deschamps . 

TrtutS Pratique de la Pierre dans 
la Vessie, 1764, p, 314 (quoted 
from Pepin) 

Traitfe de la Taille, 1790 (quoted 
from Pepin) 

M 

M 

14 


1 

FP 

+ 

+ 

2 

L 

L 

Cystotomy. 

Cystotomy. 

4. Stein 

Jour. Cutan. and Genito-urin. Dis., 
1894, 12, 273 

M 

26 

+ 

+ 

BPFA 

+1 

2 

D 

Cystotomy. 

5. Dean 

Practitioner, 1904, 72, 907 

M 

18 

+ 

+ 

P 


• • 

L 

Stone in ure- 
thra; cyst- 
otomy. 

6. Praeger . 

MUnchen. med. Wohnscbr., 1906, 
53, 1275 

F 

38 

+ 

• * 

BPF 

+ 

1 

• • 

Pregnancy; 

abortion. 


TABLE VII.— CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
DEVELOPING AFTER THE INJECTION INTO THE 
BLADDER OF IRRITANTS. 







o 

N 


*0 

n 

a 

o 



Author, 

Reference. 



.2 

o 

Substance 

o 

o 6 


o 


Remarks. 





a 

o 

injected. 

c3 a 
HE 

=5 






bC 

o 

rt 


cj a 


P< 

O 

CO 

o 




w 

<; 

K 

o 


o 


Q 

K 


1. Begouin . 

Arch. elin. de Bordeaux, 

F 

20 

0 


Sodium 

B 

4- 

3 

L 



1892, 1, 479 





chloride 




2. Robinson 

Albany Med. Ann., 

F 

40 



Hot normal 

. 

+ 

1 

L 

Necrosis due 


1907, 28, 175 





salt solu- 




to irrigation 







tion, boric 
acid and 





or cystitis? 

3. Mock 

4. Mock 

Ann. d. mal. de'org. gCn- 
ito-urin., Paris, 1911, 
2, 1633 

F 

25 

+ 


vinegar 

Ammonia 

solution 

BPFA 

+ 

3 

L 

Also pyelitis. 

Ann. d. mal. de'org. g6n- 

F 

19 



Sodium chlo- 


+ 

3 

L 

Residual cyst- 


ito-urin., Paris, 1911, 





ride and 




itis and pye- 

5. Morson . 

Brit. Med. Jour., 1919, 

M 

27 

0 


\nncgar 

Potassium 

B 


3 

D 

loncphritis. 
Also gangrene 


1, 129 





perman- 





of lungs. 

6. Dawson . 

Bull. Johns Hopkins 

M 

23 

0 


Potassium 

NoP 


1 

L 

Only epithcli- 


Hosp., 1919, 9, 155 





perman- 

No B 



um exfoliat- 







ganate 





ed. 
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TABLE VIII.— CASES OF NECROSIS OR GANGRENE OF THE BLADDER 


OCCURRING IN THE COURSE OF GENERAL INFECTIONS. 


! 

Author. ; 

Reference. 

'A 

a 

W 

Age. 

Retention. 

Cathoterized. 

Infection. 

! 

Character of 
urine. 

Exfoliation. 

Depth of lesion. 

Results. 

Remarks. 

! 

1. Cossy . . i 

Arch. g6n. de mfd., 

F 

18 

0 


Typhoid 




t 

D 

Gangrene in 


1843, 3. 24 







1 



patches. 

2. Cossy . . ! 

Arch. g4n. de m^d., 

F 

. . 

+ 

+ 

Typhoid 

BFA 

+ 

1 

D 



1 1843, 3, 24 

1 










3. Cossy . 

1 Arch. gfin. de m£d.. 

F 

21 

+ 

+ 

Typhoid 

F 



D 



1843, 3, 24 











4. Lemaire 

Bull. Soo. anat. de 

F 

. , 

+ 


Typhoid 

. F 

+ 

2 

D 



Paris, 1863, 38, 416 











5. Perriol . 

I Le Dauphine m^d.. 

F 

25 

+ 


Typhoid 

BPF 

-1- 

3 

L 



1912, 3G. 49 





I 






G. MacGowan 


F 





BPFA 

+ 


L 


‘ Med., 1918, 16, 21 











7. Miller and 

Jour. Am. Med. Assn., 

F 

38 

+ 

+ 

Typhoid 

BPFA 

+ 

2 

D 

Pyeloneph- 

Wolferth 

: 1922, 79, 1756 










ritis. 

S. Miller and 

1 Jour. Am. Med. Assn., 

F 

30 

+ 

+ 

Typhoid 

BPFA 

+ 

1 

D 

Pyeloneph- 

Wolferth 

! 1922, 79, 1756 









1 

ritis. 

9. Wolferth 

i Appendix, this report 

M 

71 



Pneumonia 

BF 

. , 

1 

D 


and Miller 

i 2502 (No. 9) 













F 


1 





1 

D 


and Miller! 4160 (No. 10) 





pneumonia ! 








M 







3 

D 


and Miller 

1 6430 (No. 11) 





tuberculo- 




i 



' 





sis of lungs 






12. Wolferth 

Appendix, this report 

M 

, , 

, , 


Acute malig- 



2 

D 


. and Miller 

6702 (No. 12) • 





nant endo- 







i 





carditis 






13. Wolferth 

Case IV, this report 

F 

72 

0 

0 

Broncho- 


0 

3 

D 

Diabetes 

and Miller 

' 





pneumonia 


i 



and card- 


1 




1 



i 



• iao failure. 


TABLE DC. — CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
OCCURRING IN PATIENTS WITH LESIONS OF THE CENTRAL 
NERVOUS SYSTEM. 






1 

1 

. ’TS 
c> 


j 

* 4 - 

1 O 


c 

o 






c: 

N 

Central nerve 

«ai 

O ; 



Author. ! 

Reference. 




O 

lesion. 

"S <y 

rt 1 



i 

! 


X 

o 

bO 

c 

V 

O 


c3 5 

2 3 


•4-> 

c. 

o 

3 

03 

V 

i 


TO 

< 


o 


b 


Q 

« 

1. Wilks . . 

Trans. Path. Soc., London, 

M 

32 

+ 

+ 

Acute paraplegia 


d-l 

2 

D 

' 

1863, 15, 136 









2. Southam . I 

Med. Chron., Manchester, 

M 

28 

+ 

+ 

Dislocated seventh 

BPFA 


2 

D 

1 

1892, 17, 230 

1 


cervical vertebra- 





3. Cathelin . i 

Chir. urin. de Guerre, 1919, 

p. 88 

Chir. Urin. de Guerre, 1919, 

M! 

1 

21 

+ 

+ 

Bulbar injury 

F 

+ 

1 

D 

4. Cathelin 

M 

29 

+ 

+ 

Injury of fifth and 

F 

+ 

1 

L 


p. 88 



sixth dorsal ver- j 
tebra; j 







5 Esau . . : 

Ztschr. f. urol. Chir., 1921, 

M 

31 

-1- 

+ 

Wound of cord 

BA 

+ 

2 

D 


8, 03 







G. Wolferth | 

Appendix, this report 2469 

F 

48 

. . 


Hemiplegia tuber- 

B 


1 

D 

and Miller j 

(No. 1) 





culosis; intersti- 
tial nephritis 




1 


Appendix, this report 3103 
(No. 2) 

F 




Compression 

myelitis 



! 1 

D 

and Miller 







S. Wolferth 

Appendix, this report 3103 
(No. 2) 

M 




Myelomeningitis 



1 

D 

and Miller 








9. Wolferth 

Appendix, this report 6208 
(No. 4) 

M 




Cerebrospinal 

B 


1 

D 







10. Wolferth 

Case II, this report 

M 

67 

+ 

+ 

Carcinoma of verte- 

BAP 


2 

D 

and Miller 



bra; and spinal cord 





11. Wolferth 

Case III, this report 

F 

47 

+ 

-f 

Vertebra neoplasm 

P 

. . 

3 

D 

and Miller 




with pressure on 
cord 




■■ 




TABLE X.— CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 


IN WHICH TRAUSMA SEEMED TO BE OF ETIOLOGICAL SIGNIFICANCE. 


Author. 

• 

Reference. 

! 

' 

1 

m ; < 

Retention. 

1 

~ 1 

S i 

R 1 Trauma. 

S 1 

1 ! 

° 

O 

a c 

S5 

5 

E.xfoliation. 

Depth of lesion. 

! 

,1 

i Remarks. 

3 1 

33 1 

O ' 

“i 

1. Liston* . 

Quoted from Pepin 

i 

M'70 

' 

+ 

1 

. . j Fall from 
scaffold 


+ 


D ' Cystotomy. 

( 

2. Pepin 

Th&is, Paris, 1893 

M|57 

■ 

+ 

d- 1 Rupture of 

1 urethra 

1 

BPF 

d- 

3 

D 1 Several per- 
1 forations of 
] bladder. 

3. Fenwick . 

Brit. Med. Jour., 1910, 
1, 798 

M ) 39 
; 


d- ) Fracture of 

1 pelvis 

i 

BPF 


4 

D 1 Complete de- 
1 struction of 
bladder wall. 

4. Perriol . 

LcDauphine infid.,1912, 
36, 49 

F 123 

• 

. . t Fracture of 

1 pelvis with 
; perforation 

1 of bladder 

BF 

d- 

3 

H 

! 


* Surgeons' Museum, London, Specimen No, 1933. 

Miscellaneous. 


TABLE xr. — CASES OF NECROSIS OR GANGRENE OF THE URINARY BLADDER 
IN WHICH MISCELLANEOUS PREDISPOSING CAUSES WERE OPERATR^E, 


Author. 


Reference. 


1 . 

2 . 

3. 

4. 

5. 
G. 
7. 
S. 
9. 

10 . 


Uouhault . 
Tulpius 
Boucher 
Lee 

Murchison . 

Schwarz 

Orlowski 

Clarke . 

Falkenbcrg 

Fenwick 


12 

13 

14 , 
I.'j 

IG. 

17 , 

15. 
19 . 

20 


Quoted from Pepin, Hist, de 
i’Acad. des sci. anat., 1714 
Observ. medicae, Lugduni 
Batavorum, 17 IG 
Bull. Soc. anat. de Paris, 1841, 

1 16, 139 

I Trans. Path. Soc. London, 

I 1SG3, 15, 13G 
: Trans. Path. Soc. London, 
; 18G8, 19, 281 

1 Centralbl. f. Gyniik., 1880, 4, 
121 

: Centralbl. f. Chir., 1S8S, 15, 
855 

, Trans. Path. Soc. London, 
1888, 39, 1G4 

Quoted from O'Neil, 1890 

Med. Soc. Trans., 1894, 17, 
340 

Operative Gynccologj-, 1898, 
p. 3S1 

Bull. Soc. anat. de Paris, 1898, 
73, 440 

' Quoted from O'Neil, Khir- 
urpia, Moscow, 1904, 15. 158 
Ztschr. f. Urol., 1909, 3, 163 

Appendix, this report 7341 
(No. 8) 

IVolferih Appendix, this report 857 
and Miller ■ (No. 5) 



Remarks. 


1 1 Kelly 


Legueu . 

Margulies 

Prigl . 

IVolfcrth 
and Miller 


IF .. . + 
i F 40 + 


IVolfcrth 
and Miller 

Wolferih 
and Miller 

IVolfcrth 
and Miller 

IVolferlh 
and Miller 


5) 

Appendix, this report 1SG4 
(No. 0) 

Appendix, this report 2458 
(No. 7) 

■Atipcndix, this rciiort G021 
(No. 14) 

Case V, this report 


'51 + 


+ BPF 
+ BFP 
+ UFA 


+ . 
+ 


14 .. 

i 


09 .. 

B 


F 43 0 0 P 0 1 I, 


Bilateral inguinal 
herniaj. 

Abscess of scrotum. 

Stone (?). 

Perforation of the 
bladder. 

I Dysentery. 

I Perineal section; 

> death from sepsis. 

Extravasation of 
urine. 

' Difficulty in urina- 
! tion twenty-five 
years. 

Followed ovariot- 
I omy; died a year 
later. 


Etiology ob.scurc. 

Inserted pebbles in 
urethra. 

Curcinoiiia of uterus 
secondary involve- 
ment of bladder. 

Appendicitis; peri- 
tonitis; fecal and 
vesical C.stulfp. 

Uremia; pyeloneph- 
ritis right; hydro- 
nephro.'.i'i left. 

Chronie, interstitial 
nephrili.s. 

Carcinoma of tie- 
vagina; bladder 
not involveil. 

Cardiorenal di.-ease. 


1 ' L 

I 

I 

3 L 
3 L 
I D 
1 ' D 

I D 

1 D 

3 D 
1 D 
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TABLE XII.— AGES BY DECADES IN THE 105 CASES IN WHICH IT WAS 
RECORDED. YOUNGEST, THREE YEARS; OLDEST, SEVENTY-FR''E YEARS. 


Age. 

• 

Total cases. 

Cases without pregnancy. 

Number. 

Per cent. 

Number. 

Per cent. 

1 to 10 years 

1 

0.9 

1 

1.6 

11 to 20 “ 

10 

9.5 

7 

10.9 

21 to 30 “ 

33 

31.4 

17 

26.6 

31 to 40 " 1 . 

38 

36.2 

17 

26.5 

41 to 50 “ 

10 

9.6 

9 

14.1 

51 to 60 “ 

4 ■ 

3.8 

4 

6.2 

61 to 70 “ . 

5 

4.8 

5 

7.9 

71 to 80 “ . . ■ 

4 

3.8 

4 

6.2 

Total 

.105 

100.0 

64 

• 100.0 


TABLE XIII.— SUMMARY OF DATA ON 153 CASES OF NECROSIS OR GANGRENE 

OP URINARY BLADDER. 


Clinical conditions with 
which associated. 

U 

o 

B 

9 

:2: 

*5 

% 

Female. 

Retention. 

a 

.2 

0 

O 

M-t 

2 

o 

12 

Cathetcrized. 

Not cathetcrized. 


Exfoliation. 

Depth of 
lesion. 

Result. 

Bloody. 

Purulent. 

Fetid. 

Alkaline. 





U 

P 

Lived. 

1. Rotropregnant uteri . 

40 

0 

40 

40 

0 

11 

2 

22 

13 

21 

13 

32 

10 

5 

6 

10 

25 

14 

2. Labor 

21 

0 

21 

15 


14 

1 

13 

7 

9 

7 

20 

6 

5 

5 

1 

5 

16 

3. External pressure . 

11 

0 

11 

6 

3 

6 

2 

8 

7 

5 

4 

7 

0 

4 

4 

1 

4 

7 

4. Cystitis 

14 

7 

7 

7 

1 

7 


10 

11 

9 

6 

13 

3 

3 

7 

0 

6 

7 

5. Stricture of urethra . 

7 

7 

0 

0 


1 


3 

2 

5 

5 

6 

1 

2 

2 

0 

6 

1 

6. Stone in bladder . 

6 

5 

1 

4 


3 


2 

5 

'3 

2 

6 

1 

2 

•1 

0 

1 

4 

7. Irritants 

6 

2 

4 

1 

3 

1 


3 

1 

1 

1 

4 

2 

0 

4 

0 

1 

5 

8. General infections 

13 

3 

10 

6 

2 

' 5 


6 

4 

8 

4 

• 6 

4 

3 

3 

0 

11 

2 

9. Gen. nerv. sys. lesion 

11 

8 

3 

7 


7 


5 

3 

3 

3 

4 

6 

4 

0 

0 

10 

1 

10. Trauma 

4 

3 

1 

3 


2 


3 

2 

3 

0 

3 

0 

0 

2 

1 

3 

1 

11. Miscellaneous .... 

20 

11 

7 

10 

2 

8 

2 

9 

6 

7 

2 

11 

10 

1 

5 

1 

12 

7 

Total 

153 

46 

105 

105 

11 

63 

7 

84 

61 

74 

47 

112 

43 

29 

39 

14 

84 

65 


Thus it will be seen that various etiological factors may be 
considered as operative in these groups of cases, but that no one 
stands out obviously as a possible cause for all. Retention had 
not occurred in all cases and it is impossible to assert that it was 
not secondary in many of those in which dt did occur. Pressure 
from tlie outside on the neck of the bladder was present in only a 
minority of the cases. There is no evidence that irritants were 
injected into the bladder in any but the 6 cases of Table VII, 
It may be argued that the ammoniacal decomposition of retained 
urine Avas a sufficient irritant cause in many others, but the absence 
of retention in some of the cases Avould seem to eliminate this 
possibilit3^ Though certain definite' nerve lesions occurred only 
9^tlielini2 felt that all the Qa^eg gould be explained on SQinQ 
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nervous influence, even a lethargic mental state, such as occurs in 
typhoid, being sufficient; but he surely was not familiar with the 
reports of cases in pregnant women, in men with prostatic hyper- 
trophy and in those with local infections. 

Infection seems to us to demand most serious consideration 
since this might have occurred in all the cases, either by intro- 
duction with a catheter, by operation or by blood stream. But it 
is impossible to prove that this always occurred, and on patho- 
logical grounds infection does not seem essential to the production 
of a simple necrosis of tissue. Such necrosis occurs not infre- 
quently in other portions of the body from a mere interference with 
blood supply, as in an extremity. That a non-infectious necrosis 
of bladder tissue theoretically may occur cannot therefore be 
denied. That infection does occur in many of the cases, however, 
seems equally evident. I^Tiether or not there are any specific, 
organisms that especially lead to this condition cannot be asserted 
until many more studies have been made. 

We are therefore inclined to believe, on the one hand, with 
Haultain,^ both on experimental and clinical grounds, that mere 
interference with the local blood supply is a sufficient cause in 
some instances, especially when only necrosis occurs, and, on the 
other, with O’Neil,^ that infection may explain some. In addi- 
tion there is a small group of cases due primarilj'- to the direct 
effect of chemical irritants injected into the bladder. The other 
assigned causes are probably operative in onlj’- a predisposing 
way, retention and pelvic masses acting only insofar as they 
obstruct the circulation, enlarged prostates and strictures leading 
to retention, and often to infection, and central nervous system 
lesions interfering with bladder evacuation and so producing 
venous stasis. • 

Thus we have been led to the conclusion that there are three 
primary factors which may produce bladder necrosis: Infection, 
circulatory stasis and chemical irritants, and that these may be 
operative either singly or combined. When necrosis goes on to 
gangrene infection is probably always present. 

Under this heading a few words may be devoted to the age 
incidence. Table XII indicates that 67.6 per cent occurred in 
the third and fourth decades. It might be thought that this was 
due to the large number of cases in women incident to pregnancy, 
but excluding these it will be noted that still the majority of the 
cases (53.1 per cent) fall into this period of life. X’o period of 
life is immune, however, 1 case occurring in a child aged three 
years and 1 in a man aged seventy-five years. 

Morbid Anatomy. Gross Appearances, In conditions liaving such 
diverse predisposing factors .as the necrotic and gangrenous affec- 
tions of the bladder, it is to be expected that great difi'erences in 
morbid anatomy will be found, The appearances of the lesions 
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vary according to the duration, extent and severity of the involve- 
ment and the presence or absence of exfoliation. - 

The situation of the destructive process is practically always 
on the inner side of the bladder wall’ Necrotic muscularis and 
serosa surrounding healthy mucosa and submucosa have not been 
described. If the outer coats are affected the inner coats are also 
affected, and in the latter the necrotic process is usually found 
in the more advanced stage. We have attempted to tabulate 
from the reports in the literature and our own material, the depths 



Fig. 1. — Photograph of interior of bladder showing widespread gangrenous 
involvement, which in places extended entirely through the greatly-thickened wall. 
There are present areas from which exfoliation has occurred. (Accession No. 141, 
Pathological Museum of the Philadelphia General Hospital. Courtesy of Dr. 
E. B. Krumbhaar.) 


of- the lesions. There are doubtless a number of faulty observa- 
tions, but the figures may give some relative idea of the degree of 
bladder-wall involvement. In 43 cases the mucosa alone was said 
to have been affected; in 29 the submucosa also; in 39 the mueosa, 
submucosa and at least part of the muscularis; in 14 the entire 
thickness of the bladder wall was destroyed, either in a limited 
area or completely. Of the cases we report, in which microscopical 
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studies were made, the numbers in each group Avcrc 4, 5, 6 and 1, 
respectively. 

The bladder is usually described as shoAving extensiA^e necrosis 
or gangrene, but there are cases in AAdiich the extent of inA'oh’ement 
is slight. One type is seen in the case reported by DaAvson,'® 
in AAdiich, after the injection of an irritant, large sheets of epithe- 
lium Avere exfoliated, and indeed in many the entire inner Avail 
was affected. Another type is that seen in our Case and 
Case V, in which localized areas of bladder necrosis were found in 
patients Avho had died of apparentl.y unrelated conditions. This 
type, Ave believe, as a result of examining a number of bladders 
and discussing the question with pathologists AAdio haA’^e had large 
experience in necrops^'^ work, is not so A'^ery uncommon as a terminal 
event. It probably has little pathological or clinical significance, 
except as evidence of terminal failure in the nutrition of bladder 
tissue. 

In the cases Avith graA^e lesions, which group includes the great 
majority tabulated, the area of immlA^ement is usually Avidespread. 
In the early stages the mucosa is greatly sAAmllen and h.^q)eremic, 
and may bleed so freely that it is difficult to clear the bladder for 
cystoscopical examination. Whitish patches of pseudomembrane 
may be present. The color of the mucosa quickly changes to dirty 
gray, greenish or black. The necrotic inner portion of the bladder 
in some cases is seen to be separated in places AAuth rolling up of 
the edges. Finally exfoliation occurs and the surface of the bladder 
then assumes a rough shaggy appearance. Incrustation Aidth urin- 
ary salts is sometimes seen. The bladder Avail is usually greatly 
thickened, CA’^en after exfoliation. 

Exfoliation of the necrotic tissue Avas obserA-ed in 112 of the 
153 cases revieAved and probably AAmuld have occurred in all, had 
the patients lived long enough. The slough separated as small 
fragments, large sheets or as an entire east of the bladder. Most 
common is the separation of one large mass and a number of small 
fragments. In females large fragments frequently haA^e been 
passed 2>er vrethrain, and in at least three instances this has occurred 
also in males. In seA^eral cases fragments liaA'e been rernoA'ed or 
expelled through a cystotomy incision. Sometimes they have 
been found floating in the bladder at autopsy. TJiey are extremely 
foul-smelling, dirty Avhite, gray or greenish in color, friable, anrl 
often gritty due to deposits of urinary salts. ' Portions of bladder 
tissue may sometimes be recognized on microscopical examination, 
particularly muscle fiber, but in many cases the material is so 
decomposed that nothing can be recognized. 

After the acute process in the bladder subsides repair may take 
place to an extraordinary degree. According to O’Neil, = if the 
peritoneum is exfoliated the surrounding organs take part in the 
repair and a secondary sac is formed by inflammatory adhesions, 
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which later become changed into fibrous tissue. In cases with 
exfoliation of almost the entire bladder such sacs have been formed. 
Where the exfoliation has been more superficial the bladder becomes 
covered over with tissue that on eystoscopical examination may be 
indistinguishable from normal mucosa. The bladder sometimes 
recovers its normal capacity, but in the cases with more severe 
involvement it is liable to remain greatly contracted and to. become 
distorted in shape. 

Microscopical Appearances. The characteristic finding on micro- 
scopical examination is a necrosis of the bladder tissues. The 
various coats involved may still be recognizable, or the process 
may have extended beyond this stage. There is usually a marked 
cellular infiltration, often with many red cells and fibrin in the 
necrotic area and in the zone separating it from healthy tissue. 
Bacteria in great numbers can usually be found. Not infrequently 
areas of pseudomembrane with a network of fibrin, white and red 
cells and bacteria are found over the surface of the bladder. 

In the less acute cases the cellular infiltration may be principally 
of the round-cell type and beginning connective-tissue proliferation 
in the zone of demarcation may be seen. This was observed several 
times in the cases reported in the appendix. 

Clinical Features. Diagnosis. Necrotic and even gangrenous 
lesions of the bladder arising during the course of profound illness 
may escape the notice of the attending physician. Of the 14 cases 
collected in the appendix, all of which were under observation 
in a hospital, the diagnosis was not arrived at in a single instance, 
and in but 5 was a diagnosis of any "bladder lesion made. A patient 
in an obtunded state may have no bladder symptoms, or, if he 
does, may be unable to call attention to them. Under such cir- 
cumstances, unless marked urinary retention occurs, no special - 
interest is likely to be devoted to the bladder. Retention is usually 
a precursor of necrosis or gangrene, but may not develop until 
later in the course of the disease, few eases failing to show it at 
some stage. Even in the absence of retention, however, if the 
urine is examined or inspected frequently no cases except those 
with the mildest and most limited areas of beginning necrosis will 
fail to give unmistakable evidence of severe disease along the 
urinary tract. 

The urinary findings, therefore, constitute a very important 
diagnostic feature. As the condition begins to develop, an excess 
of leukocytes or perhaps a slight hematuria is found. The urine 
later becomes fetid, in some instances the odor being almost unbear- 
able. It is nearly always alkaline in reaction and usually contains 
varying amounts of blood, pus, debris and many bacteria. The 
presence of macroscopical amounts of blood in the urine andj,the 
fetor, both of which often occur early, should lead immediately 
to the suspicion of bladder gangrene. Fragments of gangrenous 
bladder tissue or mucopus may be present. 
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Other suggestive signs are interruption of the stream of urine 
during catheterization and inability to empty a full bladder by 
catheterization. The latter in some cases has been due to the 
fact that complete exfoliation of the mucosa had occurred and 
the exfoliated sac was filled with urine. Interruption of the flow 
of urine is usually due to the plugging of the catheter by exfoliated 
membrane or mucopus. 

In a number of the more recent cases the diagnosis has been 
made or confirmed by cystoscopical examination. When avail- 
able this is not only the most satisfactory method of determining 
the diagnosis, but also of discovering the extent of damage to the 
bladder. 

If any of the exfoliated tissue is expelled or evacuated by cath- 
eter and, by microscopical examination, some element of bladder 
tissue is recognized the diagnosis is confirmed beyond question. 
In some instances, however, the extruded substance is so decom- 
posed that no recognizable structure can be made out. 

In the differential diagnosis the principal conditions to" be con- 
sidered are simple cystitis, pseudomembranous cystitis and tumors 
of the bladder. The presence of some affection graver than one 
of the ordinary forms of cystitis will rarely be suspected unless 
attention is drawn to such urinary characteristics as those described 
above. These should lead to careful search in the urine for exfoli- 
ated material, not merely exfoliated bladder epithelium, such as 
sometimes occurs in ordinary cystitis but fragments containing 
underlying bladder tissue. Since these are usually not found until 
late in the course of the disease cystoscopy must be relied upon 
for early diagnosis. 

Much has been made of the distinction between pseudomem- 
branous cystitis and necrosis or gangrene of the bladder, particularly 
in the French literature. Pseudomembrane formation occurs as a 
result of intense inflammation of the bladder and consists of deposits 
of exudate on the inner surface, made up principally of fibrin and 
cells. ■ The pseudomembrane may exfoliate and in this respect 
resemble necrosis or gangrene. In a number of cases, in which 
only clinical findings were reported, the diagnosis of pseudomem- 
branous cystitis was based solelj'- on the fact that no bladder struc- 
ture could be recognized in the exfoliated material. This does 
not constitute a valid basis for differentiation. As has been pointed 
out, in some cases with true bladder exfoliation the tissue is so 
disintegrated that no bladder structure can be recognized. More- 
over, pseudomembrane may cover over necrotic bladder tissue or 
some parts of the bladder may be gangrenous and others covered 
over by pseudomembrane (as in Case I). It seems more in accord 
with the actual facts observed, therefore, to regard pseudomem- 
branous cystitis not as a clinical entity to be differentiated from 
other forms of bladder disease, but rather as a form of inflammatory 
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reaction, which may occur during the course of intense cystitis and 
also in necrotic or gangrenous conditions. 

Exceptionally a mistaken diagnosis of tumor of the bladder is 
made either on account of the urinary findings or the fact that 
bimanual examination discloses marked thickening of the wall. 
The clinical diagnosis of cancer Avas made in 2 of the cases 
reported in the appendix, and in 1 of these, after gross anatomi- 
cal examination, the diagnosis AA^as still adhered to, microscopical 
study being required to demonstrate its incorrectness. Also in 
Cases I and II this clinical diagnosis Avas made eA'-en after cysto- 
scopical examination. 

Usually there should be no difficulty in differentiating the tAAm 
types of conditions, but occasionallj^ there aauII be. In the absence 
of obAdous predisposing factors to explain the onset of necrosis 
or gangrene, the possibility of underlying neoplasm naturally 
presents itself, and in some cases one may not be able to exclude 
malignancy by any of the methods of clinical study. Case I 
illustrates this point. The presence of gangrene of the bladder 
AA'all Avas clearly recognized on cj’^stoscopy by Dr. Keene, but the 
thickness and induration of the bladder revealed bj’’ bimanual 
examination made him suspect the presence of cancer. 

Complications. Gangrene of the bladder may be accompanied 
by general sepsis, but eA^en cases AAutli severe local disease may 
have no elevation of temperature or marked constitutional dis- 
turbance. Nephritis and uremia have occasionally been described 
as complications. Perforation of the bladder AA^all sometimes 
occurs and when it does the infected urine may escape into tlie 
general peritoneal caAuty and set up a Aurulent peritonitis. The 
peritoneum is sometimes protected, hoAvever, by the formation of 
pericystic adhesions, even in cases AAffiere practically the entire 
bladder is exfoliated. In a feAv cases following perforation of the 
bladder extravasation of urine occurred about the genitalia, Avith 
the usual serious result of this condition. Infection of a kidney, 
such as pyelonephritis or pyonephrosis, was described in only 6 
cases collected from the literature. We judge these complications 
to be far more frequent than is indicated by that figure as it Avas 
obserA^ed in 5 of the cases Ave report. 

Prognosis. Of the 153 cases Ave have collected 65 lived, 84 died 
and in 4 the outcome Avas not stated. . It would be fallacious, 
hoAvcA^er, to estimate the mortality from these figures. A number 
of the cases (including those in the appendix) Avere collected from 
pathological material. It is unquestionable, furthermore, that 
many cases, particularly tlie milder ones, are overlooked entirely 
or regarded merelj^' as simple cystitis. The mortality is greatly 
influenced by the type of morbid process AAffiich predisposes to tlie 
bladder lesion. Thus Ave find a very high mortality in tliose cases 
dcA'eloping as a result of general infections, diseases of the central 
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nervous system and retrodisplaced pregnant uteri lodged in the 
pelvis. On the other hand, the mortality is comparatively low in 
cases developing during or after child-birth. The mortality is 
much higher in men than in women. Among 45 men, 12 lived 
and 33 died, while among 102 women, 52 lived and 50 died. This 
difference in mortality between the sexes is doubtless due largely 
to the easier drainage of the bladder through the urethra in women. 

In the patients who lived, variable results as to recovery of 
bladder function were observed. In some there was complete or 
almost complete recovery. In the severe cases, however, there 
was usually definite limitation of bladder capacity and in several 
instances complete incontinence of urine. 

Treatment. The fact that no cases of necrosis or gangrene of 
the bladder as complications of pregnancy and labor have been 
reported since 1893 (see Tables I and II) would seem to indicate 
that modern aseptic technic and the better general management 
of these conditions in modern times are important prophylactic 
measures. In general the avoidance of prolonged over -retention of 
urine, careful asepsis in catheterization, prevention of prolonged 
pressure against the bladder wall and promptness in the treatment 
of stone in the bladder, urethral stricture and enlarged prostate 
undoubtedly would lower the incidence of necrosis or gangrene. 
Rarely, in cases of severe general infection and in lesions of the 
central nervous system they appear to be unavoidable. 

Very little is to be found in the literature concerning the actual 
management of these grave bladder lesions. In the vast major- 
ity of cases conservative methods of local treatment have been 
employed, such as frequent catheterization or constant drainage 
to avoid over-distention and irrigation of the bladder with normal 
salt solution, boric-acid solution or strong germicidal agents. 

Haultain' stated that there could be little doubt that the result 
inevitably would be fatal in males unless the exfoliated sac were 
removed artificially. Later reports have shown, however, that 
exceptionally recovery has ensued after spontaneous expulsion of 
the slough per vrethrain. O’Neil- has affirmed that the results of 
operation in males have been excellent, but that the mortality is 
extremely high in non-operated cases. Analysis of the material 
now available substantiates O’Neil’s statement. Cystotomy had 
been performed in 9 of the 12 males who recovered, and in only a 
fe\y (3, possibly 1 or 2 more) of the 33 fatal cases. It should be 
pointed out, however, that in most cases the operation was done 
not on account of the bladder lesion alone, but because of the 
presence of some added factor, such as stone, urethral stricture 
or enlarged prostate. , Thus the good results were doubtless con- 
trilnited to by the removal of the causes of the bladder afl’ections. 
Nevertheless, the present state of our knowledge would seem to 
warrant the statement that cystotomy should be undertaken in ail 



364 WOLFERTH, JIILLER: FTECROSIS AND GANGRENE OF BL.U)DER ' 

male patients in whom extensive necrotic or gangrenous bladder 
lesions have been discovered and in whom the general condition 
would justif}’’ such a procedure. 

In females a more conservative position may be assumed with 
respect to operation on account of the fact that drainage through 
the short and dilatable urethra is much better than in males, and 
sloughs, even enormous ones, frequently have been expelled. It 
seems reasonable to suppose, however, that some of these cases 
whose progress was not satisfactory might have been benefited, 
although there is no satisfactory data to establish the fact, had 
cystotomy been done and better drainage secured. We believe that 
cystotomj^ should be given a trial under such circumstances. 

Summary, 1. One hundred and fifty-three cases of necrosis or 
gangrene of the urinary bladder are reviewed, 21 of these (includ- 
ing 2 recently reported by us) being new ones, 

2. It is suggested that the affection is not so rare as the scarcity 
of reports in the literature Avould indicate. 

3. No single etiological factor can be determined at this time 
for all the cases, but either infection, circulatory disturbance or 
chemical irritants, or a combination of these factors, would seem 
to explain the causation in' practically all instances. 

4. The pathology and clinical features are reviewed. 

5. It is suggested that cystotomy might be a justifiable and 
beneficial procedure in the more severe cases, 

APPENDIX. 

{Abstracts of aiitopsy records of 14 cases exhibiting either necrosis 
or gangrene of the vrinary bladder which were discovered in a review 
of 5250 autopsy protocols in the Pathological Laboratory of the Uni- 
versity of Pennsylvania.— Courtesy of Dr. Alleji J. . Smith.) 

1. Atitopsy No. 2400 .— R. J., female, colored, aged forty-eight 
years; patient of Dr. Spiller at Philadelphia General Hospital. 
Clinical diagnoses: Hemiplegia; tuberculosis of the lungs and 
intestines; interstitial nephritis. . Gross findings at autopsy (March 
25, 1909): Extensive tuberculosis of the lungs, intestines and 
lymph glands; chronic abscess of the kidney (probably tubercu- 
losis); pyelonephritis; amyloid infiltration of the spleen; gangren- 
ous cystitis, the mucosa at the fundus being green-black and 
ulcerated. The contents of the bladder were cloudy and red. 
No microscopical report on bladder. 

2. Autopsy No. SIOS. — C. M., female, white, aged fifty years; 

service of Dr. Spiller at Philadelphia General Hospital. Clinical 
diagnosis: Compression myelitis, myocarditis and nephritis^ 

Gross findings at autopsy (March 14, 1909): Bladder tilled with 
greenish, purulent and granular material; bladder wall thickened; 
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mucosa of bladder greenish and shows distinct • proliferation with 
dark and necrotic surface. Microscopical reimrt: Muscle bundles 
fairly compact; submucosa the seat of connective-tissue overgrowth 
and small round-cell infiltration in circumscribed areas, over which 
the mucosa has disappeared; some free blood present on surface. 

3. Aidoysy No. 4171.— 'E. H., male, white, aged fifty-t^vo years; 
patient at Philadelphia General Hospital. Clinical diacjnosis: 
Myelomeningitis. Gross findings at autopsy (April 25, 1913): 
Urine purulent; inner bladder wall thick, edematous and black. 
Microscopical findings: Mucosa entirely missing, muscle bundles 
large and an increase of connective tissue in the muscular layer. 

4. A^dopsy No. 6208.-11. S., male; patient of Dr. Myers, Phila- 
delphia General Hospital. Clinical diagnosis: Cerebrospinal 
disease and ulcerative cystitis. Gross findings at autopsy (Septem- 
ber 12, 1919): Right pyonephritis; brownish, bloody fluid in the 
bladder; wall of bladder overlaid with necrotic grayish-yellow 
membrane; when membrane was scraped off a slaty color remained 
(diagnosed acute necrotic cystitis). Microscopical findings: Entire 
bladder wall edematous; mucosa entirely replaced by a process of 
necrosis’, with infiltration of small round and polymorphonuclear 
cells, this process involving the deeper layers as well. Over the 
necrotic mucosa was a fibrinous exudate. 

5. Aviopsy No. 857.— ¥. S., male, aged fourteen years; patient 
of Dr. Edward Martin at University Hospital. Clinical diagnoses: 
Appendicitis, peritonitis, fecal fistula, secondary vesical fistula, 
Gross findings at autopsy (February 27, 1906) : Bladder wall some- 
what thickened; mucous membrane of the bladder was a mass of 
necrotic areas alternating with areas containing thick blackish-green 
diphtheritic membrane; there was an opening at the fundus into 
the inflammatory mass in left groin and so to fecal fistula. No 
microscojncal report on the bladder tissue. 

6. Antopsy No. 1SG4-—Ni. M., colored; patient at University 
Hospital. Clinical diagnosis: Uremia. Gross findings at autops}" 
(December IS, 1907) : Gangrenous cystitis with areas of black dis- 
coloration and calcareous deposits, urethritis; right pyelonephritis 
and left hydronephrosis. The bladder contained \nscid deep-red 
fluid. The wall was much thickened, there being great profusion 
of rugffi over the mucous surface. The mucosa was deep red in 
color with spots of black. To palpation there was a distinct 
grittiness, suggesting mineral material. Urethral submucosa 
exposed in places. Microscopical findings: Loss of mucous mem- 
brane of the bladder, the inner surface of bladder being co^’ered 
by mass of loose fibrous tissue containing leukocytes and plasma 
cells. Some calcification present. 

1. Antopsy iSo. 2468.— \\. P., male, white, aged sixty-nine years; 
patient of Dr. Christian at Philadelphia General Hospital. Clini- 
cal diagnoses: Epithelioma of the bladder and chronic interstitial 
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nepliritis. Gross diagnoses at autopsy (March 22, 1909) : Scirrhous 
carcinoma of the bladder, gangrenous cj’^stitis and ascending p.yelo-: 
nephrosis Bladder was dilated and contained dark-red, cloudy 
fluid. Numerous nodular areas were observed and these seemed 
to inflltrate the muscle and surrounding areas. The inner surface 
of bladder wall was gray and black in color. Microscopical find- 
ings: Mucosa and submucosa missing, muscular layer (inner part) 
necrotic. No signs of carcinoma. 

8. Autopsy No. 7341.—^. F., female, aged thirty-five years. 
Clinical diagnosis: Carcinoma of uterus with secondarj'' anemia. 
Gross findings at autopsy (September 12, 1921) : Small ovarian 
cyst adherent to bladder; soft gangrenous mass in lower portion 
of uterus; bladder greatly thickened and inner surface covered 
with white material; carcinoma at inferior portion of bladder 
(specimen in Museum). Microscopical findings: Acute necrotic 
cystitis; carcinoma, primary in uterus. 

9. Autopsy No. 3502.— P., male, white, aged seventj'^-one 
years; patient of Dr. William Hughes in Philadelphia General 
Hospital. Clinical diagnosis: Croupous pneumonia, cancer of the 
liver, chronic interstitial nephritis and mjmcarditis'. Gross diag- 
noses and findings at autopsy (April 10, 1909) : Croupous pneu- 
pneumonia, chronic interstitial nephritis, cirrhosis of the liver, 
obstruction of common bile duct and gangrenous cystitis. The 
bladder contained cloudy, red-black, foul-smelling urine. The 
mucosa was green-black and covered with opaque white material. 
No microscopical report on bladder tissue. 

10. Autopsy No. 4100.—^. H., female, white, aged seventj'-six 
years; patient at Philadelphia General Hospital. Clinical diagno- 
ses: Myocarditis and carcinoma of the bladder. Gross findings at 
autopsy (April 18, 191.3) : Exudation over the inner bladder wall 
and black spots. Microscopical findings: hlucosa entirelj’^ missing, 
submucosa thickened, muscularis thickened and infiltrated with 
fibrous tissue and round cells. No evidence of carcinoma. 

11. Axdopsy No. 6430.— J. L., male; patient of Dr. Morgan at 
Philadelphia General Hospital. Clinical diagnoses: Chronic ulcera- 
tive pulmonary tuberculosis and miliary tuberculosis. Gross find- 
ings at autopsy (February 14, 1920): Diffuse and extensive ulcera- 
tion of the bladder (possibly tuberculous). Microscopical findings: 
jMucosa replaced by a necrotic mass, this extending into the 
muscular layer. The muscle coats were edematous and some 
muscle fibers were swollen and broken with an increase of fibrous 
tissue between the bundles and exudation of leukocytes and Ij^mpho- 
cytes. The serosa was fibrosed, edematous and ragged. 

12. Autopsy No. 6702.— K.', male. Clinical diagnosis: Old 
cardiac disease and acute malignant endocarditis. Gross findings 
at autopsy: Bladder showed patches of superficial ulceration over- 
laid by dirty yellow, adherent membrane with granular mineral 
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deposits. Thick turbid material covered the entire inner surface. 
Microscopical findings: Subepithelial parts showed hemorrhagic 
in some places, edematous in others and necrotic in still others, 
in certain areas mucosa was absent and the submucosa necrotic. 
The sloughing membrane consisted of highly disintegrated leuko- 
cytes,- bacteria and necrotic tissue. 

13. Autopsy No. 44^5.— C. H., male, colored, aged forty-eight 
years; patient at Philadelphia General Hospital. Clinical diag- 
noses: Endocarditis, cystitis and enlarged prostate. Gross findings 
at autopsy (March 2, 1914) : Chronic catarrhal cystitis with phos- 
phatic incrustations; foul-smelling chocolate-brown urine; inner 
surface of bladder encrusted with gritty white material and irregu- 
lar areas of brownish-red material. Microscopical findings: No 
mucosa or submucosa; superficial parts necrotic; muscular coats 
separated by broad bands of old fibrous tissue and masses of red 
blood cells; on mucosal side the muscularis extremely infiltrated by 
erythrocytes and muscular fibers Avere granular and the nuclei 
fragmented and shrunken. The most superficial parts were entirely 
necrotic. 

14. Autopsy No. 6621. —NL. U., female; patient of Dr. Joseph 
Sailor at Philadelphia General Hospital. Clinical diagnoses: 
Chronic myocarditis and cystitis. Gross findings and diagnoses at 
autopsy (May 15, 1920): Carcinoma of upper vagina; bladder not 
involved, but left ureter blocked by a firm nodule. The inner 
bladder wall was bright red with a few grayish dirty areas. Micro- 
scopical findings: -No carcinoma of the bladder, but the mucosa 
was necrotic. 
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The literature has contained many interesting articles on this 
timely subject during the past four years, and directly opposite 
views exist as to its real value. Some consider it a valuable diag- 
nostic aid in differentiating lesions of the upper right quadrant, 
and also an excellent therapeutic adjunct in the treatment of 
biliary disease, while others claim that it has very little value, 
and question its reliability. 

The extremist on any subject is 'usually wrong, as is also the 
pessimist. If any subject is to be brought before the medical 
profession forcibly, it usually requires an enthusiast to do so. 
This Lyon has accomplished, and he deserves credit not only for 
arousing new interest in biliary disease, but also in opening the 
way for new physiological and chemical investigations. 

Since our last publication on biliary drainage, in May, 1921, we 
have continued our work, constantly striving to arrive at the truth 
in an unprejudiced and scientific manner, and it is with this end 
in view that we offer this publication. We have continued our 
conservative view-point and while not being able to agree with all 
facts, believe that it undoubtedly has some value as a diagnostic 
and therapeutic agent. 

Some of the greatly disputed points are as follows : 

1. Does the gall-bladder contract? . 

2. Does the gall-bladder empty by a definite reflex of sphincter 
relaxation and gall-bladder contraction? 

3. Are there other factors which assist the gall-bladder in 
expelling part' of its contents? 

4. Is the gall-bladder a mere reservoir, or has it definite function? 

5. Is “B” bile gall-bladder bile? 

6. Is there a chemical change which can account for the dark 
or “B” bile, or in other words, an oxidation of pigments? 

7. Is all dark colored bile “B” bile? 

8. Does magnesium sulphate have specific action, or can other 
substances likewise cause sphincter relaxation? 

9. Is medical biliary drainage of any aid diagnostically? 

10. Is medical biliary drainage of any value as a therapeutic 
procedure? 
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11. In what manner is biliary drainage of value and would gastric 
lavage afford as much relief as biliary drainage? 

It is not the purpose of this paper to give detailed anatomical 
and physiological descriptions of the organs under consideration, 
yet it is well to review just one or two points. The gall-bladder 
has a capacity of about 50 cc. Its walls consist of fibro-elastic 
tissue, and unstriped muscle fibers, which are longitudinal, circular 
and oblique. The common bile duct is guarded by a sphincter 
called the sphincter of Oddi. It is conceded by most men that 
this is a definite sphincter and has sphincteric action. It was 
first described by Oddi in 1887, confirmed by Hendrickson in 1898, 
also by many other observers since then. 

It is by the tonus of this sphincter that the bile is reverted into 
the gall-bladder, and through its relaxation that the bile is per- 
mitted to flow into the duodenum. The flow of bile in a normal 
dog is intermittent, and occurs in spurts; however, on removal of 
the gall-bladder its flow becomes more continuous. There are 
certain species of animals that do not possess a gall-bladder, in 
which the flow of bile is continuous, namely the horse, the deer, 
the rat, and the pocket gopher. The sphincter of Oddi in this 
species is histologicalty the same as those with a gall-bladder. 

Judd and Mann have found that in a normal anesthetized dog 
the sphincter of Oddi will resist about 150 mm. of water pressure 
before being relaxed. However, after the removal of the gall- 
bladder, the sphincter resistance was lowered and it required only 
40 mm. of water pressure for its relaxation. In animals without 
"a gall-bladder, the sphincter resistance is also low, being from 
30 to 70 mm. of water, hence the continuous flow of bile in this 
species, 

Johnson has demonstrated that the duration of sphincter relax- 
ation varied according to the nervous state of an animal. He 
frightened dogs and bile ceased to flow, however, on the same dogs, 
while sleeping, a continuous flow for one hour and a quarter was 
noted. This observation’ can be corroborated in humans, for 
oftentimes during the first medical drainage no free drainage of 
bile is obtained, even though the tube is in its proper place and the 
duodenum is douched several times with magnesium sulphate. 
On the second and third drainages the patient’s fear has vanished, 
and better drainages are obtained. 

It is a well known fact that gastric chyme rich in fats, proteoses 
and peptones cause an excessive secretion of bile, because it is 
needed for their digestion. Carbohydrates oji the other hand 
call forth very little secretion of bile, but a large amount of pan- 
creatic secretion. 

All patients do not have the same stature. Some have a wide 
epigastric angle, and others a narrow one. This immediately 
informs us that the relationship of liver, gall-bladder, bile ducts, 
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and duodenum, are not the same in all indhdduals, hence it must 
be borne in mind that some gall-bladders and cystic ducts are 
joined at a more acute angle'' than others. Graham in his experi- 
ments on dogs has demonstrated that position or gravity was a 
factor in expulsion of dye injected into the gall-bladder. This’ 
fact will be taken up more in detail at a later- time. ^ 

The ^^alves of Heister are not alwaj’^s arranged the same in cystic 
ducts. Occasionally an anomaly of these valves or folds act as 
an obstruction making it difficult to empty manually a gall-bladder, 
however, these same gall-bladders can be emptied more readily 
if they are pulled more or less taut. Barker believes these valves 
to be under sympathetic control and act to as a protection to the 
inflow of bile. They are unquestionably placed there for a definite 
purpose, hence it seems logical that they maj’^ at times act as a 
hindrance to the outflow as well as to the inflow of bile, which is a 
fact worth considering before diagnosing obstructions of the cystic 
duct. 

The technic of passing the duodenal tube, preparation of the 
patient, etc., has been given in numerous publications, and need 
not be again repeated. However, it might not be amiss to state 
that we feel that laborious washing with permanganate, lavoris, 
and other antiseptics are unnecessary, as has been demonstrated 
by our bacteriological studies, and confirmed by Smithies. Also, 
Escherich, Hess and McNeal and Chase all found that the normal 
fasting duodenum is usually free from organisms. Astringents 
themselves may be irritant, and occasionally produce a duodenitis. 
Careful and frequent lavaging will cleanse the stomach and duo- 
denum in just as efficient a manner for all purposes, as the use of 
antiseptics and astringents. 

One point which is brought out bj'^ Lyon and bears especial 
emphasis, is the slow feeding of the last 20 cm. of the duodenal 
tube, for it is in this last procedure that curling of the tube in the 
stomach so frequently occurs. 

1. Does the Gall-bladder Contract? 

The gall-bladder possesses circular muscle fibers which were 
placed there for some purpose, and the most logical one is that 
they were necessary for gall-bladder contraetion. In 1894 Doyon 
carefully studied the innervation of th'e gall-bladder and bile ducts. 
In 1905, just eleven years later, Bainbridge and Dale covered the 
same ground, and although they disagree as to the effeet produced 
by splanchnic stimulation, both recorded gall-bladder contraction. 
From the elaborate experiments of Bainbridge and Dale, one can 
readily see the difficulties encountered in registering actual gall- 
bladder contraction. Contractions of the abdominal viscera, 
activity of adjacent contractile organs, changes in the volume of 
the liver, may also record rises in gall-bladder pressure, simulating 
gall-bladder contraetion. However, by their careful technic, they 
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were able to overcome these difficulties. In one of tlieir experi- 
ments with adrenalin, they visualized small waves of contraction. 

Okada also recorded rhythmic contractions of the gall-bladder 
and found the contractions were increased after a meal of meat. 
W. A. Johnson noted a minute wave of contraction in the gall- 
bladders of two dogs operated under local anesthesia. The con- 
tractions were very small and were at no time of sufficient force 
to empty the gall-bladder, a point of great importance, and which 
will be discussed later. 

Freese also recorded gall-bladder contractions and measured 
the contractile force, finding that the maximum force of its con- 
traction did not materially exceed the maximum secretion pressure 
of bile. 

Crohn, Reiss and Radin, in experiments on dogs, report that 
they were unable to note an,y gall-bladder contraction. They 
also report that the sphincter (Oddi) while capable of contractility 
and closure under mechanical or faradic stimulation, acted normally 
very little as a sphincter. The flow of bile was continuous, not 
interrupted or rhythmic, and no functional use of the sphincter 
muscle was observed. On strong faradic stimulation of peripheral 
end of the right vagus, they noted general abdominal contraction 
of intestines, diaphragm and stomach, and with these contractions, 
the expulsion of blue colored bile was observed, the gall-bladder 
having previously been injected with a methylene blue solution 
so as to recognize bladder bile. 

Gall-bladder contractions are difficult to visualize, and if definitely 
recorded and seen by others, it is difficult to believe they do not 
exist. The maximal contractile force is only slightly over that 
of liver secretion pressure, hence, it is easy to understand why 
gall-bladder contractions may be overlooked. 

Another favorite argument is that no surgeon has ever seen 
gall-bladder contraction. Some individuals have the erroneous 
idea that the gall-bladder forcibly contracts and immediately 
expels all of its contents. However, this does not take place, 
for onl.v minute spurts of bile occur, and the gall-bladder never 
completely empties itself. When the gall-bladder is not dis- 
tended, it is flaccid, and not in the state of contraction. 

That gall-bladder contractions exist can hardly be questioned. 
However, the contraction force being so minimal, it is hard to 
believe that it alone can account for expulsion of gall-bladder 
contents, and in our opinion, it is only one of the factors which 
assist in this process. 

2. Does the Gall-bl.vdder Empty ba* Definite Reflex oi' 
Sphincter Rel.a.x.\tion and Gall-bl.\dder Contraction? 

Meitzer, in 1917, described the law of contrary innervation, 
and compared^ the gall-bladder with its sphincter to the urinar\- 
bladder and its sphincter. He cites the experimejits of Rost, 
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wlio found that the injection of peptone aiid albiiminoses through 
a duodenal fistula of a dog, was followed an immediate dis^ 
charge of bile, find he believed the same was produced by a, reflex 
act causing a relaxation of the duct sphincter, and simultaneously 
a contraction of the gall-bladder. From the foregoing and other 
experiments, Meltzer believed that the gall-bladder and its sphincter 
were regulated by a definite reflex mechanism dominated by the 
law of contrary innervation. 

Bainbridge and Dale saw no reflex contraction of the gall-bladder 
with relaxation of the sphincter, either by electrical stimulation or 
application of 0.4 per cent HCl. Their experiments were per- 
formed under anesthesia, and hence these authors state that this 
was no evidence as proof against the law of contrary imiervation. 

Okada found at times a distinct increased gall-bladder contraction 
by administration of 0.4 per cent HCl, and also with olive ^oil, 
not constant enough however, to draw definite conclusions. 

A point in favor of hleltzer’s law is an experiment by Judd and 
Mann previously reported in this paper, namely, that in a normal 
dog, the sphincter resistance is 100 to 150 mm. of water pressure. 
In dogs with the gall-bladder removed, the sphincter resistance 
drops to 40 mm. water pressure, and the ducts dilate. The only 
logical explanation of this lessened sphincter resistance and duct 
dilatation after removal of the gall-bladder must be through some 
disturbance produced by injury to the nervous mechanism con- 
trolling the relationship between the gall-bladder and duct sphincter. 
In animals without a gall-bladder, duct resistance is also lower 
than in those with a gall-bladder. 

Harer, Hargus and van Meter believe this lessening of pressure 
by gall-bladder removal depends to a certain extent on the develop- 
ment of the muscle of the duct sphincter, because Rost found that 
after cholecystectomy, dogs may be divided into two groups; one 
group with well developed sphincter muscles continued to dis- 
charge bile into the duodenum intermittently until the common 
duct and ampulla became so widely dilated as to paralyze the muscle 
of Oddi. In other dogs, with poorly developed sphincter muscles, 
the bile was discharged continuously, and there was no dilatation 
of ducts. Sphincter development is important but cannot entirely 
exjDlain the above, because Judd and Maim found a drop in sphincter 
resistance after gall-bladder removal, even though the duct sphincter 
was well developed, as evidenced by duct dilatation. 

Clinically and ejqierimentally, one maj'^ get sphincter relaxation 
without apparent expulsion of gall-bladder contents. Anyone 
having made use of medical biliary drainage has noted only one 
tj^e of bile may be aspirated after repeated instillations of mag- 
nesium sulphate, even though the gall-bladder is intact and appar- 
ently normal. This cannot be used as an argument for or against 
the law of contrary innervation, because on one day a poor drainage 
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may occur and then several days later, in the same patient, all 
tjTies of bile may be recovered. 

' Several men also report that in dogs in which the gall-bladder 
is injected with a dye so as to determine bladder bile, no dye was 
recovered after instillation of magnesium sulphate, HCl, peptone, 
etc. 

In our experiments on decerebrated dogs we were able at times 
to recover spurts of dye by instillation of magnesium sulphate into 
the duodenum, and at times no dj'^e was recovered. These experi- 
ments were not performed to prove or disprove the law of contrary 
innervation because no attention was paid to respiration, contraction 
of neighboring organs, etc. It is onlj’^ mentioned here to show 
that no dye being recovered is no argument for or against the law 
of contrary innervation. 

While it is logical to assume that the law of contrary innervation 
holds true as regards the gall-bladder and its sphincter, definite 
scientific proof is lacking, and more work is needed to prove this 
valuable hypothesis. 

3. Are There Other Factors Which Assist the Gall-bl;Adder 
IN Expelling Part of its Contents? 

From the experiments of Freese and others as stated before, 
the contractile force is minimal and it seems doubtful if this factor 
alone can account for the expulsion of bile from the gall-bladder. 

The experiments of Bainbridge and Dale definitely show that 
the contraction of the abdominal muscles and diaphragm, changes 
in the volume and turgescence of the liver, the activity of adjacent 
contractile viscera could all record increase in gall-bladder pressure, 
and hence in humans may be a- factor in gall-bladder expulsion. 

Johnson has definitely shovm that the intermittent flow of bile 
bears a definite relation to respiration and that inspiration is 
undoubtedly a factor which aids gall-bladder expulsion. This 
can also be observed clinically; if, during a biliary drainage the 
bile flow commences to lessen, and then the patient is instructed 
to take several deep breaths, the flow is again resumed. Graham 
has verified Johnson’s findings and demonstrated that position 
or gravity is also a factor in aiding the expulsion of injected dye 
from the gall-bladder of dogs. However, in human beings in tiie 
sitting or standing posture, the gall-bladder is usually lower than 
the cystic duct, and hence gravity cannot materially aid in its 
emptying process. 

Harer ct al. quote J. E. Sweet, who believes that the gall-bladder 
is emptied of its contents or part of its contents by pressure of the 
congested liver and the distended stomach during digestion, and 
by the milking action of the peristaltic waves as they pass down 
the duodenum. As the waves progress they act on the intramural 
portion of the common bile duct, just as the hand of the milkmaid 
acts on the teat in milking a cow. A slight negative pressure is 
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set up in the common duct and the bile flows into the duodenum. 
The valves of Heister are so constructed as to assist the entrance 
of bile into the gall-bladder, but once there, they make its with- 
drawal more difiicult. Sweet therefore concludes that the onl.y 
logical explanation of emptying the gall-bladder is bj^ means of 
pressure from adjacent distended and congested organs, and by 
the milking action of the duodenal peristaltic waves. 

Werelius believes that the gall-bladder has a suction bulb action 
similar to a stomach tube with its bulb. 

The normal gall-bladder wall possesses a certam amount of 
elasticity or tone and when the sphincter is relaxed, this same 
elasticitj^ or tone may also be a factor which aids the gall-bladder 
in emptying part of its contents. It is agreed by all that forceful 
contraction does not occur, and as we have reported in a previous 
article, it appears to be more of a collapse than a contraction. 

Syphonage may be an added factor which aids the other expelling 
agents in medical biliary drainage. The sphincter being relaxed 
by HCl, peptone, magnesium sulphate, or other salts, and the bile 
flow started, it is logical to assume that syphonage may materially 
aid the other expelling forces. 

From the various theories reported it seems most probable that 
no one factor is responsible for the gall-bladder expulsion, but 
rather a combination of several and perhaps the least important 
of all is gall-bladder contraction. 

4. Is THE Gall-bladder a Mere Reservoir, or Has It 
Definite Function? 

The fimction of the gall-bladder has long been a disputed question, 
and a diversity of opinion still exists as to its real function. 

A cholecystectomy may be performed and the patient remains 
in apparent health for years. This has led many to believe that 
the gall-bladder has no essential function. This fact alone is not 
suflicient proof, inasmuch as Nature compensates for the loss of 
any organ, and this is likewise true with the gall-bladder, for when 
it is removed the ducts dilate, which is Nature’s method toward 
compensation for its loss. 

In animals that have no gall-bladder, the ducts are larger, which 
again may be Nature’s method of compensating for the absence of 
a gall-bladder. 

Rous and McMaster have experimentally proven that the gall- 
bladder has a definite concentrating function and is able to con- 
centrate bile ten fold. They have also demonstrated that as long 
as the gall-bladder or part of the cystic duct was left, pigmented 
bile was present; however, if these structures were removed in 
their entirety, no pigmented bile was present and only the so-called 
white bile of surgeons was found. They likewise found that the 
gall-bladder secreted more mucus per surface area than any other 
organ, and also that it secreted considerably more mucus than the 
bile ducts. 
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The normal or static gall-bladder always contains darker pig- 
mented bile than the liver or bile ducts._ Fite found that gall- 
bladder bile from cases having cholecystitis -with stones, was less 
pigmented than those without stones. This is not a fast rule, 
for in some cases of cholecj'-stitis with static bile and soft stones, 
dark pigmented bile is present. The concentration of bile can 
hardly ex^ilain this change, hence we must otherwise account for 
the oxidation of these pigments. It is claimed by some that an 
oxidase is present in the gall-bladder, hence an oxidation of bilirubin 
to biliverdin. Fitz reported that gall-bladder bile was acid and 
not alkaline, as has been generally accepted by most men. We 
have found in test-tube experiments that if alkalies are added to 
yellow ox bile, they remain yellow; if however, graded quantities 
of dilute hydrochloric acid was added, it became green more readily 
as the concentration of acid advanced. It was noted that speci- 
mens with a pH of 6.4 or less invariably became green on standing, 
while those with a pH higher than 6.4^ remained yellow. (This 
point will again be discussed under “B” bile.) The acidity of 
bile undoubtedly aids in its oxidation. However, it does not fully 
explain all dark biles, and we are at present working on this problem. 

It is supposed by some men that the mucus of the gall-bladder 
might be a factor in the oxidation of pigments. However, proof 
is still lacking. Some claim that it is merely a reservoir for the 
storage of bile. Others claim that it is a mere buffer in the circu- 
lation of bile, equalizes its pressure and protects the pancreas. 

It seems logical that the gall-bladder may equalize pressure in 
the biliary system; however, that it is needed for protection of the 
pancreas does not seem probable, as demonstrated bj’^ recent work 
of F. C. Mann and Giordano on the bile as a factor in pancreatitis. 
In this article they state that the number of instances in which 
the anatomical arrangement, in the relationship of the common 
duct to the pancreatic duct, that would permit bile to pass into 
the pancreatic duct, is very small. They also fomid that the per- 
centage of instances where mechanical obstruction or action of 
the sphincter muscle that would convert the two ducts into a 
continuous channel was very small, and concluded that the reflux 
of bile as a factor in the production of pancreatitis is minimal so 
that we must look elsewhere for the cause in most cases of pan- 
creatitis. 

The gall-bladder with its concentrating function, is in part a 
storage chamber. Thirty cubic centimeters per hour is the average 
amount of bile secreted, which may be increased or decreased accord- 
ing to the amount and kind of stimulation present. Four hundred 
and twenty cubic centimeters are secreted in the interval between 
digestion and this being concentrated ten times, can readily be stored 
in the gall-bladder. 

Ixods believes the gall-bladder adds a hormone which im.'reases 
bile formation. 
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In the past it was believed by some that the gall-bladder pos- 
sessed a hormone which stimulated HCl secretion. However, this 
is not borne out clinically. In studying 100 operative cases 
of gall-bladder disease in which a gastric analysis preceded the 
operation, no definite conclusion could be arrived at concerning 
hyper- or hj^jo-acidity, with reference to the cholelithiasis or 
cholecystitis. It is true that acid values are lower in some chole-" 
cystectomized patients, however, no conclusion can be drawn 
from the same, because gastric acidity is a variable factor, and no 
rule can be applied to it. 

Although much progress has been made as regards gall-bladder 
fimction, continued experimentation is needed to determine what 
other part it plays in the biliary system, and what harm, if any, 
occurs from its removal. 

5. Is “B” Bile Gall-bladder Bile? 

A greatly disputed point among men interested in medical biliary 
drainage, is whether the dark bile called “B” bile is in reality gall- 
bladder bile. 

Lyon originally separated his aspirations into three types of 
bile, “A” bile, duct bile; ‘^B’’ bile, gall-bladder bile; “C” bile, 
liver bile. This naturally was merely an arbitrary division and 
not meant to be construed literally. 

This division largely depends on a color change and microscopical 
sediments, hence there naturally must be a mixture of various 
types of bile in all specimens. “ K” bile is never just duct bile, 
but a mixture of duct bile and liver bile, and likewise “B” bile 
is never just gall-bladder bile, but a mixture of liver bile and gall- 
bladder bile. The gall-bladder never empties itself completely, 
and usualty sends out small spurts of bile.; The amount expelled 
by the gall-bladder varies greatly and depends entirely on the 
force exerted on it, or by it. The “B” fraction is never whollj'’ 
gall-bladder bile, and represents only the gall-bladder fraction, 
or in other words, that part of the drainage which contains some 
of the gall-bladder bile or elements. 

If 1 cc of ink is added to 20 cc of water, the mixture is naturally 
a dark colored fluid, if 4_cc of ink are added to the above amount 
of water, the mixture is a darker one, and so it is in all probability 
with “B” bile, that is, “B” bile being a mixture of gall-bladder 
bile and liver bile. 

In reading color changes, no two laboratories agree, and for that 
reason interpretations of “B” bile will necessarily be a variable, 
factor. “B” bile should not only be dark but likewise have 
the qualities of “B” bile, namelj'- increased mueus, eholesterin 
crystals, pigmented columnar cells, etc. Color changes must be 
observed through the glass window in the duodenal tube, and not 
taken after the bile has been standing, because it is a well known 
fact that bile pigments oxidize when exposed to light and air. 
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In some cases of medical biliary drainage, the duodenal tip will 
itself produce a relaxation of the sphincter of Oddi, and three t\-pes 
of bile can be obtained. No chemical agent being used, the darker 
or “B” bile in all probability represents the gall-bladder fraction, 
because it is in the gall-bladder that the darker pigment is found. 
Meyer and Einhorn were the first to use this .method, and regard 
that duodenal contents in fasting cases are of great value in biliary 
diagnosis. 

Gall-bladder bile is undoubtedly used for digestion, hence the 
gall-bladder’ must empty part of its contents at some time during 
digestion. It is easy to prove that gall-bladder contents reach the 
intestine, hence it seems logical to suppose that a part of it can be 
obtained in a biliary drainage. 

Experiment I. September 16, 1922. A white male dog, weigh- 
ing 18 pounds, anesthetized with ether at 9.45 a.m. Abdomen 
opened under aseptic conditions at 10.00 a.m. and 4 cc of carmine 
dye were injected into the gall-bladder. Abdomen closed. At 
12,30 p.M. dog was up and about and in excellent condition. No 
food given this day, but water ad lib. September 17, 1922, there 
was evidence of several bowel movements during the night, but 
no dye was detected. A feeding of beef, chicken bones, and bread 
was given, which he ate readily. September 18, 1922, there were 
new stools of hardened consistency which contained a reddish 
pigment. The dog was now killed by a massive dose of strychnine 
(intracardially). 

Avtojjsy. Abdomen opened. Gall-bladder more reddened than 
normal. Gall-bladder still contained considerable dye and bile, 
about 6 cc. Stomach empty, duodenum empty. No stain about 
ampulla. At a distance of 24 cm. distally, the dye was mixed with 
the fluid contents of the bowel. This continued into the large 
bowel. Several pieces of inspissated feces taken from rectum 
sliowed our dye intermixed with the same. 

Conchision. Dye found in -feces forty-eight hours after its 
injection into the gall-bladder showing tliat part of the gall-bladder 
contents are ex]3elled sometime during digestion. 

A number of men have injected dye into the gall-bladder of dogs 
and tried to recover the same by douching the duodenum with 
magnesium sulphate. 

Crohn ct al, report that they were unable to recover the d\-e 
in their dog ex-periments except in one. In this experiment the 
dye was obtained only after faradic stimulation of tlie peripheral 
end of the right vagus, which caused general contractions of the 
abdomen, stomach and intestines. -However, this shows that 
gall-bladder bile can be obtained whether it be liy external factors, 
gall-bladder contraction, or a combination of both. 

.Johnson of Cleveland, in dog exjieriments, obtained three t\pes of 
bile in normal dogs, and iu)t in eholeey.stectomizcd dogs. 
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Graham, in dog experiments, was able to recover dye injected 
into the gall-bladder of dogs when position or gravity was used, 
and concludes that the so-called “B” fraction in non-surgical 
biliary drainage, is in part, at least derived by gravity from the 
gall-bladder. 

Welch, et al., of Lincoln, reports an experiment in which they 
recovered the dye from the gall-bladder of a dog, by use of 
magnesium sulphate. 

In our ovm experiments, we were able to recover the dye injected 
into the gall-bladder in three instances. We used decerebrated 
dogs because in this manner anesthesia was eliminated and we were 
dealing with a living automaton. 

Experiment 11. Black female dog, ether anesthesia at 12.30 
p.M. Carotids tied at 12.48 p.m. Decerebrated at 1.00 p.m. 
Dog in good condition at 1.30 p.m. Abdomen now carefully opened 
and tube passed per orum into stomach, then into duodenum and 
sutm’ed at 2.15 p.m.; 5 cc of neutral red solution injected into 
gall-bladder. At 2.20 p.m., 25 cc warm magnesium sulphate injected 
into duodenum through duodenal tube. This returns light yellow. 
At 2.25 P.M., fluid assuming a reddish color; at 2.30 p.m., fluid deep 
red; at 2.46 p.m., fluid still red; at 3.05 p.m., fluid still red; at 3.15 
P.M., fainter red. Carotid pressure registering 100 mm. of Hg. At 
3.30 P.M., 15 cc of magnesium sulphate again injected obtaining a 
light yellow fluid. No further evidence of dye followed. 

Autopsy (at 4.00 p.m.). First portion of duodenum imstained. 
Beginning about 2 cm. above ampulla, the mucosa was markedly 
red and stained for a distance of 115 cm. distally with a bright 
red color. Gall-bladder not empty; 8 cc of bile intermixed with 
dj'e still present. 

Conclusion. Spurts of gall-bladder bile do occur. Gall-bladder 
does not completely emptj'. 

Experiment m. A tanned mongrel, weighing 63 pounds. 
Ether anesthesia at 11.00 a.ji. Carotids tied at 11.30 a.m. Decere- 
brated at 12.00 M. Abdomen opened at 12.30 p.m. Dog in good 
condition. Duodenal tube passed and tip sutured just beyond 
pars pylorica. Gall-bladder distended. Four cc of dye injected 
into gall-bladder at 1.15 p.m. At 1.20 p.m., jejunum opened and 
no dye present. At 1.25 p.m., 33 cc of 33 per cent magnesium 
sulphate injected through duodenal tube; 10 cc sj'phoned out. 
Jejunum closed by sutmes and abdomen carefully closed. Drain- 
age poor on account of high position of duodenal tip. At 2.45 p.m., 
abdomen was opened, and no marked change in size of gall-bladder 
found. Dog killed by gas. 

Autopsy. Stomach and first portion of duodenum unstained. 
Ampulla deeply stained, and for some distance distal to it. 

Conclusion. The tube was placed too high, and a poor drainage 
resulted. The dye was present at ampulla and distal to it, showing 
that at least some dye was expelled but gall-bladder not empty. 
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Experiment IV. Black female dog, weighing 60 pounds. Anes- 
thetized 10.45 A.M. Carotids tied 11.10 a.m. Decerebrated 11.25 
A.M. Dog in good condition 11.40 a.m. Abdomen opened 11.45 
A.M., and duodenal tube passed in usual manner. Gall-bladder 
distended. Dye injected into gall-bladder, and abdomen care- 
fully closed. At 11.50 a.m., duodenum douched with 20 cc warm 
water, returned bile stained; 12.10 p.m. drainage still light yellow; 
12.15 P.M., 30 cc of warm 33 per cent magnesium sulphate injected; 
12.30 P.M., drainage light yellow; 12.50 p.m., drainage light yellow. 
Duodenum now douched with 200 cc warm distilled water. At 
1.05 P.M. bile drainage more freely, and slightly tinged with red; 
1,20 P.M. drainage deep red; 1,30 drainage still red; 2.35 drainage, 
stain much lessened. Dog killed at 2.45. 

Autopsy. Abdomen opened. Gall-bladder more flaccid, but 
not empty. Bile intermixed with dye. Stomach negative. First 
portion of duodenum negative; ampulla and 13 cm, beyond heavily 
stained. 

Conclusion. Magnesium sulphate does not act as a specific . 
hormone. Large amount of warm water obtained dye. Gall- 
bladder not empty. 

In all of the foregoing experiments, great care was taken not to 
handle the gall-bladder, and no manual pressure was exerted on it. 

Experiment V. Black male dog, weighing 52 pounds. Anes- 
thetized with ether at 1.50 p.m. Carotids tied at 2.15 p.m. Decere- 
brated at 2.20 P.M. Dog in good condition at 3.15 p.m. Abdomen 
opened at 3.20 p.m. Duodenal tube introduced at 3.25 p.m., 
stitching duodenal tube in place. Gall-bladder moderately dis- 
tended. Aspiration revealed small amount of blood-stained mate- 
rial. Five cc of stam injected into gall-bladder. Abdomen closed 
at 3.30 P.M. ; aspiration reveals several cubic centimeters of grayish 
fluid, no bile being present; 3.35 p.m. 400 cc of warm magnesium 
sulphate (33 per cent) injected through duodenal tube. At 3.48 
P.M., clear yellow fluid aspirated through duodenal tube; 3.55 p.m., 
clear yellow fluid; 4.10 p.m., clear yellow fluid; 4.20 p.m., restimu- 
lated with magnesium sulphate; 4.35 p.m., clear yellow fluid; 4.40 
P.M., duodenum opened and small amount of bile-stained fluid 
l)reseut. No evidence of dye found. Dog now killed. 

Autopsy. On opening abdomen, no apparent increase or decrease 
in size of gall-bladder found. No evidence of dye injected into 
gall-bladder in any part of inte.stinal tract. Stain still in gall- 
bladder. No obstruction present. 

Conclusion. Apparently no increase or decrease in size of gall- 
bladder found. Free flow of bile; no change of pigments apjairent. 
No evidence of dye found, showing duct sphincter may be relaxed 
and no gall-bladder elements present. 

Experiment VI. White female dog. Dog anesthetized at 2..3() 
P.M. Carotids tied at 2.45 p.m. Decerebrated 3.00 p.^{. Do"- 
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in good condition at 3.15 p.m. Abdomen opened at 3.20 p.m. Gall- 
bladder moderately distended. Two cubic centimeters of stain in- 
jected into gall-bladder. Duodenum brought forward and anchored. 
Duodenum opened, but at no point could we find anj^ evidence of 
bile, nor did any flow from the ampulla. At the end of ten minutes, 
20 cc of warm magnesium sulphate was poured into region of 
ampulla. In ten minutes bile began to flow at irregular intervals 
of ten seconds, twenty-seven seconds, thirty-two seconds, and 
five seconds, keeping this irregular rate over a period of four minutes, 
at about four ejections per minute. Repeated applications of 
magnesium sulphate failed to cause any visual change in size of 
gall-bladder and no dye ejected. 

Conclusion. No emptying of gall-bladder, nor presence of dye 
noted. Intermittent spurts of bile , were visible, but no change 
of pigments occurred. 

Experiment Vn. Airedale, weight 40 pounds. Dog anes- 
thetized at 10.45 A.M. Carotids tied at 11.20 a.m. Decerebrated 
at 11.30 A.M. Abdomen opened at 11.45 a.m., and duodenal tube 
stitched in place. This dog had been given no food for forty-eight 
hours, but was allowed water ad lib. Visual examination of the 
gall-bladder showed it to be more distended than that of any 
other dog. Dye injected into gall-bladder at 11.50 a.m. Duo- 
denum now douched with 30 cc warm water. At 12.10 p.m. clear 
grayish fluid returned. No stain nor bile present. At 12.15 p.m., 
irrigated with 20 cc warm distilled water. This returned bile 
stained, but no dye was present. At 12.30 p.m. drainage still 
light j^ellow; 12.40 p.m. duodenum douched with 35 cc warm mag- 
nesium sulphate (33 per cent); 12.45 p.m. drainage still light yellow; 
1.05 P.M., restimulated with magnesium sulphate; 1.20 p.m. drain- 
age continued light yellow fluid; 1.30 p.m. duodenum irrigated 
through tube with 200 cc warm distilled water. Drainage con-, 
tinned light j^ellow color; 1.45 p.m. abdomen opened and duodenum 
opened. No evidence of dye was present. At 1.50 p.m., yIw 
grain of eserin sulphate injected. No effect on gall-bladder noted. 
At 2.10 P.M., 1 per cent HGl Avashed over duodenum, which was 
folloAA^ed.by puckering of mucosa and ampulla, 

Autopsy. Negative. 

Conclusion. Fasting dog presented distended gall-bladder; no 
emptying of gall-bladder, and no dye ejected Avith use of eserin. 

From the foregoing experiments, it seems possible at times to 
recoA^er stain from gall-bladder injected Avith dye, and at times 
not. We did not use gravity as Graham did, and hence probably 
had more negatNe results. •HoAA'^eA'^er, Ave believe that “B” bile 
is in part gall-bladder bile, because dye injected into the gall- 
bladder was recoA'^ered in three experiments, and AARere no dA'e 
AA'as found, no change in pigments occurred. We also believe that 
at times gall-bladder bile may be obtained, and at times no gall- 
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bladder bile may be obtained with no apparent obstruction. Hence, 
care must be exercised before diagnosing obstructions of the cystic 
duct. 

6. Is There a Chemical Change Which c.an Account for 
THE Dark “B” Bile, or, in Other Words, an Oxidation of 
Pigments? 

The chemistry of bile pigments is still in its infancy, and a great 
deal more work is needed before we will know all about oxidation 
and reduction of bile pigments. 

Einhorn is of the opinion that the “B” fraction in a biliary 
drainage is a chemical change and bears no relationship to gall- 
bladder contents. He believes that it is the sulphate radical 
excreted by the liver which produces the darker bile. 

Dunn and Connell claim it is the magnesium ion carried to the 
liver by the portal blood acting as a cholagogue producing a bile 
flow rich in pigment, or that it is the destruction of red cells by 
the magnesium ion somewhere in the portal system resulting in 
a sudden dumping of an increased quantity of blood pigment on 
the liver, which reacts by an increased output of bile rich in pig- 
ment. They also doubt “ B ” bile being gall-bladder bile on account 
of obtaining three types of bile in a case where the gall-bladder 
was out and the ducts destroyed. 

Rous and McMaster, in experimental work on dogs, found that as 
long as the gall-bladder or any part of cystic duct was left, the bile 
remained pigmented, but if the gall-bladder and cystic duct were 
entirely removed, no pigmented bile remained, and the so-called 
white bile of surgeons was found. 

In some later work, they found that in bile secreted against 
abnormally high pressure, as during partial obstruction, the ])ig- 
ment, cholate and cholesterol outputs are all cut down, and so 
much more is the fluid bulk that the concentration of substances per 
cubic centimeter of bile is notably lessened. They coin a new 
term “hydrohepatosis.” They also believe in the existence of an 
cnterohepatic circulation of pigment. 

Chester M. Jones, in his work on bile pigments, found no relation- 
ship between the amount of magnesium sulphate given and bile 
pigments formed and also believes from his work that “B” bile is a 
mixture of gall-bladder bile and liver bile. . 

We do not believe that the sulphate radical or the magnesium 
ion l)cars any relationship to the dark pigment obtained in medical 
drainages. We also do not believe that the magnesium ion causes 
such a rapid destruction of red cells. 

In test-tube experiments we have found that: 

(а) IMagnesium sulphate plus yellow ox bile : : No change 

in pigment. 

(б) Alkali plus yellow ox bile : : No change in pigment. 

(c) Alkali plus green ox bile : ; Reduction in pigment. 
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(d) Acid plus yellow ox bile : : Change to green bile, oxi- 

dation of pigment. 

(e) Acid plus green ox bile : : Change to dark green bile, 

oxidation of pigment. 

(/) Yeast cells plus green ox bile : : Change in part to yellow 

bile, reduction of pigment. 

(g) H 2 S plus green ox bile : : Change to reddish bile, reduction 

of pigment. 

(A) Air and light plus yellow ox bile : : Change to green bile, 

oxidation of pigment. 

Gall-bladder bile is always darker than liver bile, which may be 
due to an oxydase being present in the gall-bladder, but this is 
not a proven fact. We do know however, that if the hydrogen- 
ion concentration of bile is shifted to the acid side, the resulting 
conditions are more favorable to oxidation of pigments. 

According to McLeod, the pH of liver bile is 7.8, while the pH 
of gall-bladder bile is 5.3 to 7.4, that is, the H-ion concentration 
of bladder bile is higher than that of liver bile. 

Dark or “B” bile may be obtained in medical drainages with- 
out any chemical agent being used, and the sphincter of Oddi may 
be relaxed bj" mere irritation of the metal tip, hence, this dark 
bile cannot be due to a chemical change and most likely is gall- 
bladder bile. 

Warm distilled water will also bring forth spurts of dark bile 
and this also cannot be due to any chemical change. 

Experiments Vin and IX. Two male dogs. Anesthetized 
with ether. The gall-bladder and bile ducts were exposed. A 
glass cannula was placed in the common duct, and 10 cc of a 25 
per cent solution of magnesium sulphate was injected into portal 
vein. Xo change of pigments was noted in glass eannula over a 
period of forty-five minutes in either dog. If the magnesium ion 
could produce a destruction of red cells in the portal system it 
seems that magnesium sulphate injected directly into portal vein 
should also do so. However, in these two experiments no visible 
change of pigment could be noted. 

^'arious salts such as sodium sulphate, glucose, sodium bicar- 
bonate, peptone, dilute hydrochloric acid, etc., all cause dark bile, 
hence it is hard to believe that they can all produce the same 
chemical change, or produce similar effects on pigments. 

We have corroborated the findings of other men that magnesium 
can be absorbed and excreted by the liver. However, the excretion 
of magnesium bears no relationship to the tjqie of pigment excreted. 
The large amounts of magnesium did not show the darker pigment. 
Hence, the sulphate radical or magnesium ion can bear no rela- 
tionship to the dark pigment. This can be demonstrated by the 
following experiments, charts, and tables. The excretion of 
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magnesium was determined from a biliary fistula of a dog after 
instillations of magnesium sulphate into the duodenum. 

The Dramages I, II and III shown by curves in Charts 1 and 2 and 
by figures in Table I, were done in the following exiieriments.^ 
Experiment X. A medium sized white mongrel was anesthetized, 
a; cholecystostomy and a Frank gastrostomy were performed. A 
small rubber tube was sutured in the gall-bladder and a duodenal 
tube was passed through the gastrostomy opening and anchored in 
the duodenum (linen suture used). The dog was given special care 
and progressed nicely. 


CHMtT i 



Drainage I was on February 18, 1923; Drainage II was on February 
19, 1923; Drainage III was on February 29, 1923. The drainage 
was done as follows: Drainage from the duodenal and gall-bladder 
tubes were collected separately in test tubes for a period of three 
hours, the tubes being changed every half hour. At the end of 
the first half hour 20 cc of a warm 33 per cent solution of mag- 
nesium sulphate were injected through the duodenal tube. This 
gave 12 specimens, 6 from the duodenum and 0 from the gall- 
bladder. The first 2 specimens were collected before the mag- 
nesium sulphate was injected, and were used as controls. The 
magnesium content of each specimen was determined by the racthorl 
used by F. J. Tisdall and B. Kramer.^ 


‘ .lour. Biorhoin., 1921, 48, 1. 
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TABLE I.— IMAGNESIUM DETERMINATIONS. 


Drainage I February 9, 1923 12.00-3.00 p.M. 


X 



Time. 

Color. 

Litmus. 

Volume 

excreted, 

ce. 

Quant, 
used for 
determ., 
cc. 

Mag. in 
this amt., 
mg. 

Mag. per 
cc, mg. 

Total 
mag., mg. 

G. B. 1 

12.00-*12.30 

Brown 

Aik. 


1.0 

0.1210 

0.1210 

0.1331 

G. B. 2 

12.30- 1.00 

Brown 

Aik. 


1.0 

0.1936 

0.1936 

0.2613 

G. B. 3 

1.00- 1.30 

Brown 

Aik. 


1.0 

0.1815 

0.1815 

0.2268 

G. B. 4 

1.30- 2.00 

Brown 

Aik. 

1.20 

1.0 

0.1573 

0.1573 

0.1887 

G. B. 5 

2.00- 2.30 

Brown 

Aik. 

0.40 

1.0 




G. B. 6 

2.30- 3.00 

Brown 

Aik. 

0.30 

1.0 




Duod. 1 


Yellow 

Acid 

18.0 

1.0 

0.1450 

0.1450 

2.6100 

Duod. 2 


Yellow 

Neut. 

38.0 

1.0 

2.5710 

2.5710 

97.6980 

Duod. 3 


Yellow 

Neut. 

13.0 

1.0 

0.1750 

0.1750 

2.2750 

Duod. 4 


Yellow 

Acid 

21.0 

1.0 

0.1270 

0.1270 

2.6670 

Duod. 5 


Y ello w 

Acid 

16.0 

1.0 

0.2783 

0.2783 

4.4520 

Duod. 6 


Yellow 

Neut. 

6.0 

1.0 

0.1210 

0.1210 

0.7260 


20 cc of saturated MgS04 injected into duodenum at 12.30 p.m. 


Drainage II February 10, 1923 1.45-4.45 p.m. 



Time. 

Color. 

Litmus. 

Volume 

excreted, 

cc. 

Quant, 
used for 
determ., 
cc. 

Mag. in 
this amt., 
mg. 

Mag. per 
cc, mg. 

Total 
mag., mg. 

G. B. 1 

1.45- 2.15 

Brown 

Aik. 

3.6 

1.0 

0.1030 

0.1030 

0.3700 

G. B. 2 

2.15- 2.45 

Brown 

Aik. 

1.6 

1.0 

0.1390 

0.1390 

0.2224 

G.B. 3 

2.45- 3.15 

Brown 

Aik. 

1.3 

1.0 

0,1030 

0.1030 

0.1330 

G. B. 4 

3.15- 3.45 

Brown 

Aik. 

1.0 

1.0 

0.1690 

0.1690 

0.1694 

G.B. 5 

3.45- 4.15 

Brown 

Aik. 

1.3 

1.0 

0.1750 

0.1750, 

0.2275 

G. B. 6 

4.15- 4.45 

Brown 

Aik. 

1.5 

1.0 

0.1390 

0.1390 

0.2085 , 

Duod. 1 


Yellow 

Acid 

24.0 

1.0 

0.1570 

0.1570 

3.7080 

Duod. 2 


Yellow 

Acid 

41.0 

1.0 

3.5500 

3.5500 

145.5500 

Duod. 3 


Yellow 

Acid 

6.0 

i:o 

0.1870 

0.1870 

1.1120 

Duod. 4 


Yellow 

Neut. 

10.0 

1.0 

.0.1270 

0.1270 

1.2700 

Duod. 5 


Yellow 

Acid 

10.0 

1.0 

0.1090 

0.1090 

1.6900 

Duod. 6 


Yellow 

Neut. 

7.0 

1.0 

0.2760 

0.2700 

1.9320 


20 cc of saturated MgS04 injected into duodenum at 2.15 p.m. • 


Drainage III March 1, 1923 1.35-4.35 p.m. 



Time. 

Color. 

Litmus. 

Volume 

excreted, 

cc. 

Quant, 
used for 
determ., 
cc. 

Mag. in 
this amt.4 
mg. 

Mag. per 
cc, mg. 

Total 
mag., mg. 

G. B. 1 

1.35- 2.05 

Brorni 

Neut. 

0.8 

0.65 

0.0785 

0.1178 

0.0970 

G. B. 2 

2.05- 2.35 

Brown 

Neut. 

1.2 

1.0 

0.1633 

0.1633 

0.1959 

G.B. 3 

2.35- 3.05 

Brown 

Aik. 

1 .5 

1.0 

0.1452 

0.1452 

0.2178 

G. B. 4 

3.05- 3.35 

Brown 

Neut. 

• 2.0 

1.0 

0.1452 

0.1452 

0.2904 

B. G. 5 

3.35- 4.05 

Brown 

Neut. 

2.0 

1.0 

0 . 1694 

0.1694 

0.3388 

G. B. 6 

4.05- 4.35 

Bro^vn 

Neut. 

1.8 

1.0 

0.1754 

0.1754 

0.3157 

Duod. 1 


Nellow 

Neut. 

1.0 

1.0 

0.0907 

0.0907 

0.5907 

Duod. 2 


Yellow 

Neut. 

36.0 

1.0 

15.0700 

15.0700 

542.5000 

Duod. 3 


Yellow 

Neut. 

16.0 

1.0 

0.5626 

0.5626 

9.0160 

Duod. 4 


Yellow 

Neut. 

34.0 

1.0 • 

0.3267 

0.3267 

11.1070 

Duod. 5 


Yellow 

Neut. 

22.0 

1.0 

0.2662 

0.2662 

5.8560 

Duod. 0 


Yellow 

Neut. 

12.0 

1.0 

0.1210 

0.1210 

1.4520 


20 cc of .saturateti MgSOi injected into duodenum at 2.05 p.m. 
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Drainages IV and V , shown by curves in Charts 3 and 4, and 
by figures in Table II, were done in the following experiment: 

' Experiment XI. A large white bulldog was operated upon, and 
handled exactly the same as in Experiment X. The methods 
we used were the same as in Experiment X. 

Drainages VI and VII shown by curves on Charts 5 and 6, and by 
figures in Table III, are estimations of magnesium from^ human 
biliary fistulas. These were taken on two separate patients in 
whom a cholecystostomy was needed. The duodenal tube was 
passed in the usual manner, and 50 cc of a 33 per cent magnesium 
sulphate solution was injected into the duodenum and the mag- 
nesium was estimated in a similar manner to Ex-periments X and XI. 

Chart 6 shows only one curve, namely that of Drainage VI. 

The magnesium of the duodenal drainage in Drainage VII was 
not estimated because the amount of magnesium sulphate returned 
through a duodenal tube is variable and it was deemed unnecessar^L 

In 2 experiments on human biliary fistulse it was noted that 
when the duodenum was douched with magnesium sulphate and 

TABLE II.— MAGNESIUAI DETERMINATIONS ON DOG BILE. 


Draintvgo IV April 5, 1923 8.30-11.30 A..M. 



Time. 

Color. 

Litmus. 

Volume 

excreted, 

cc. 

. 

Quant, 
used for 
determ., 
cc. 

Mag. in 
this amt., 
mg. 

Mag. per 
cc, mg. 

Total 
mag., mg. 

G.n. 1 

8.30- 9.00 

Brown 

Aik. 

G.O 


0.4051 

0.2027 

1.2102 

G. B. 2 

9.00- 9.30 

Brou-n 

Aik. 

2.0 


0.5204 

0.2002 

0.5201 

G. B. 3 

9.30-10.00 

Brotv-n 

Aik. 

0.0 

2.0 

0.4780 

0.2390 

1.4310 

G. B. 4 

10.00-10.30 

Brown 

Aik. 

4.0 


0.4780 

0.2390 

0.9500 

G. B. 5 

10.30-11.00 

Brown 

Aik. 

3.0 

2.0 

0.4290 

0.2148 

0.0-144 

G. B. 0 

11.00-11.30 

Brown 

Aik. 

4.0 

2.0 

0.4054 

0.2027 

0.8108 

Duod. 1 


Yellow 

Neut. 

1.0 

2.0 

0.3872 

0.3872 

0.3872 

Duod. 2 


Yellow 

Ncut. 

10.0 

1.0 

18.9800' 

18.9800 

189.9800 

Duod. 3 


Yellow 

Neut. 

1.0 

1.0 

1.3310 

1.3310 

1.3310 

Duod. 4 


Yellow 

Ncut. 

0.5 

i 0.5 

0.5990 

1.1980 

0.5990 

Duod. 5 
Duoe. 0 


A'ellow 

Yellow 

Ncut. 

Neut. 

' 1.0 

t 

1 

1 1.0 

i 

0.7502 

0.7502 

1.1253 


20 cc of saturated MrSOj injected into duodenum at 9.00 a.m. 


Drainage V April 7, 1923 1.30— $.30 p.m. 


; ' i 

j Time. 

1 

Color. 

j 

Volume ' 
Litmus, jexercted,' 
1 cc. 

Quant., 
used for 
deterra., 
cc. 

Alag. in 
this amt., 
mg. 

Mag. per 
cc, nig. 

Total 
mag., ing. 

G. B. 1 1 

1.30- 2.00 

Brown 

Aik, 

5.0 

2.0 

0.3381 

0.1091 

0 8170 

G. B. 2 ; 

2.00- 2.30 

Brown 

Aik. 

I G.O 

2 0 

0.5142 

0.2571 

1.5120 

G. B. 3 ! 

2.30- 3.00 

Brown 

Aik. 

! 4.0 

2.0 

0.4178 

0 . 2239 

0,89.50 

G. B. 4 , 

3.00- 3.30 

Brown 

Aik. 

; 4,0 

2.0 

0.3750 

0.1875 

0,7.500 

G. B. 0 1 

3.30- 4.00 

Brown 

Aik. 

5.5 

2.0 

0.40.-.2 

0.2020 

1 . 110.5 

G. B. 0 j 

4.00- 4.30 

Brown 

.. Aik. 

5.5 

2.0 

0.3024 

0.1512 

0.8310 

DuchI. 1 i 

.... 

Yellow 

Ncut. 

2.0 

1.0 

0..3025 

0.302.5 

O.OO.'/J 

Duod. 2 


Yellow 

Ncut. 

5.0 

1.0 

17. 2.'. 50 

17.2.5,'/) 

80.2750 

Duod. 3 1 


Yellow 

Ncut. 

: 1.5 

0.7 

2.5110 

3. 0300 

5,41.50 

Duod. 4 


Yellow \ Ncut. 

' 1.0 

0.8 

5 2032 

0.0501 

0.0.50! 

Duo<i. 5 


Yellow 

Acid 

1.0 

1.0 

0.5022 

0.5022 

0 . Cffyj2 

Dumi. C 


, Yellow 

1 Ncut. 

» 

; 1-0 

0.9 

3. 0297 

0.4033 

0.403.3 


20 cc of saturalfsl MpSOi injcctcl into duodenum at 2.00 p.m. 
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the bile dramage was free, the amount of biliary fistula bile decreased 
and then later again increased. This might be used as another 
point in favor of “B’’ bile coming from the gall-bladder. The 
figures are shown in Table III. 

The bile pigments from the biliary fistulas in dogs or in humans 
showed no change after douching the duodenum with magnesium 
sulphate, in periods over two hours. It might be noted that pig- 
ments coming from biliary fistulas when freshly examined are 
lighter than bile pigments obtained from the gall-bladder at time 
of operation. 
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TABLE III.— i\L\GNESIUM DETERMINATIONS ON HIDLVN BILE. 


Drainage VI 


Time, 

min. 

Color. 

Volume 

excreted, 

cc. 

Quant, j 
used for 
determ., I 
cc. 1 

Mag. in 
this amt., 
mg. 

Mag. per 
cc, mg. 

Total, 
mag., mg. 

G.B. 1* 

30 

Brown 

9.0 

5.0 

0.1S15 

0.0363 

0.3207 

G. B. 2 ' 

30 

Brown 

3.0 

2.5 

0.4S40 

0.1936 

0.580S 

G.B. 3 

30 

Brown 

2.0 

2.0 

0.2420 

0.1210 

0.2420 

G. B. 4 

30 

Brown 

2.0 

2.0 

0.3G30 

0.1815 

0.3630 

Duod. 1* 

15 

Yellow 

20.0 

5.0 

0.8470 

0.1094 

3,3880 

Duod. 2 

15 

Yellow 

42.0 

5.0 

22.6270 

4. 525-1 

190,0668 

Duod. 3 

15 

Yellow 

39.0 

5.0 

18.6340 

3.7268 

145.3452 

Duod. 4 

15 

Yellow 

12.0 

5.0 

22.0220 

4.5044 

51.0528 

Duod. 0 

15 

Yellow 

52.0 

5.0 

10.8450 

2.1690 

112. 7880 

Drainage VII 








) 

Time, j 
min. 

1 

Color. 

Volume, 

excreted 

cc. 

1 

Quant, 
used for 
determ., 
cc. 

Mag. in 
this amt., 

mg. 

Mag. per 
cc, mg. 

Total, 
inag., mg. 

G. B. 1* 

30 1 , 

Brown 

c.o 

2.0 

0.5082 

0.2541 

1.524 

G.B. 2 

30 

Brown 

3.5 

2.0 

0.7138 

0.3509 

1.249 

G.B. 3 

30 

Brown 

1.4 

1.0 

0.4719 

0.4719 

O.GGO 

G. B. 4 

30 

Brown 

4.0 

2.0 

0.4114 

0.2057 

0.822 

G. B. 5 

30 

Drown 

1.0 

0.9 

0.3484 

0.3872 

0.430 


Drainage VIII 



' w 1 

i Time, ; 
min. < 

1 

Color. 

Volume 

excreted, 

cc. 

G. B. 1* 

. 30 ' 

Brown 

9.0 

G. B. 2 

1 

Brown 

1.0 

G. B. 3 

30 1 

Brown 

7.0 

G. B. I 

30 

Brown 

5.0 

Duod. 1* 

15 ; 

Yellow 

15.0 

Duod, 2 

15 

Yellow 

45.0 

Duod. 3 

, 15 

Yellow 

41.0 

Duod. 4 

15 

Yellow 

18.0 


* Duodenum douched with MgSOi. 


Composition or Homan Bilk. 
Parts per 100. 


Bladder 

Fistula 


bile. 

bile. 

Water .... 

82.97 

97.02 

Solids .... 

17.03 

3.98 

Bile salts . 

9.70 

1.01 

Mucin and pigment 

4.19 

0.48 

Cholesterol 

0.99 

0.20 

Fat . . . '. 

0.19 

0.08 

Soaps .... 

1.12 

0.26 

Lecithin . 

0.22 

0.01 

Inorganic salts . 

0.51 

0.92 


^\c believe from the foregoing experiments that the magnesium 
ion or sulphate radical has no relationship to “B” bile. 

Since our jiresent knowledge of oxidation and reduction of bile 
liigments is still meagre, it seems to us most logical to assume that 
“B” bile or the dark pigment, comes from the gall-bladder. Oxi- 
tlation and reduction undoubtedly arc a variable factor and the 
future may throw more light on this most interesting problem. 

7. Is All Dark Colored Bile “B” Bile? 

All dark bile is not “B bile because we may get a slight change 
in jMgmcnts from dilated ducts, or stasis in the liver after the 
pill-bladdor has been removed. This bile however, is not t^-pical 
"B” bile, having less mucus and no gall-bladder elements, hence. 
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all dark bile is not “B” bile. The oxidation of pigments has been 
previously discussed, and need not be repeated at this time. 

8. Does Magnesium Sulphate Have Specific Action, oe Can 
Othee SumsTANCES Likewise Cause Sphinctee Relaxation? 

This question .has been answered with the other questions, earlier 
in the paper. Magnesium sulphate in our opinion, has no specific 
action, however, it relaxes the sphincter better than any reagent 
we have used.. Magnesium sulphate, sodium sulphate, olive oil, 
dilute HCl, peptone, warm water, the duodenal tip, etc., may all 
cause sphincter relaxation. 

Mc^Adiorter has demonstrated. that a 25 per cent solution mag- 
nesium sulphate applied to the duodenum will reduce the resistance 
of the sphincter of Oddi, 50 to 100 mm. of water. 

9. Is Medical Biliaey Deainage of A]snf Aid Diagnostically? 

Most men agree that the examination of duodenal contents is 

of some value, hence biliary drainage must be of some value. 
Examination of any of the body secretions or excretions are of 
value, and this method affords the simplest way in which to recover 
bile for examination. ^ 

There is a great difference of opinion on the value of bile exami- 
nation, yet the most radical must agree that if it tells nothing more, 
it will inform us as to the patency of the common diict. Gall- 
bladder diagnoses are often difficult, and any slight assistance maj’’ 
at times be of great value. It is impossible for the surgeon to 
lightly palpate or inspect a gall-bladder in an opened abdomen 
and say it is normal, for oftentimes on opening it, pathologj'' is 
found, hence any method that will even slightly aid in diagnosis 
is of value. Earlj^ disturbances of liver function are also difficult 
to recognize, hon^ever, recently the work with phenol tetrachlor- 
phthalein promises to be a great aid. 

In our opinion, a good history is the most essential factor in 
making biliarj' diagnosis. The next in order is a careful physical 
examination, then the roentgen-ray and lastly the laboratory. 

The profession is now justly reacting against using laboratory 
measures to the exclusion of good, common-sense, careful histories 
and physical examinations. There is no question that all methods 
at our disposal should be used and the laboratory at least should 
play a part in the routine of examinations, hence the examination 
of bile is also of value. 

The examination of bile may be an aid, and yet it is not absolutely 
essential in all cases of biliary diagnosis. This however, is true 
of urine analysis, sputum analysis, and, gastric analysis. If the 
duodenal contents are examined carefully before using magnesium 
sulphate and not many leukocytes are found, then after relaxation 
of the sphincter with magnesium sulphate many pus cells are found, 
we are justified in assuming biliary infection is present. 

js sometimes necessary to beware of being qltra-scientjfio and 
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trying to make hair splitting diagnosis for in most instances if 
checked up, the diagnosis is wrong. We feel that if it is possible 
to decide whether a gall-bladder is one for surgical or medical 
treatment, we have performed our duty. 

Many men have apparently diagnosed obstructions of the cystic . 
duct by this method, and oftentimes one can suspicion it after 
repeated stimulations with magnesium sulphate and no "B’’ bile 
being obtained. However, with our experimental and clinical 
observations to date, we feel that great caution should be exercised 
before attempting it, because there are many anomalies and pit- 
falls that may confuse us. If there is a definite obstruction of the 
cystic duct, the case is surgical, and we feel it better to diagnose 
our cases as such. 

Cultures in our opinion are of definite value in some cases and 
we believe this fact can no longer be doubted. If cultures are 
carefully taken and proper attention is paid to the proper technic, 
it undoubtedly is an aid in location of focal infection. If two or 
three duodenal cultures are negative, and then after magnesium 
sulphate stimulation a relaxation of the sphincter of Oddi occurs 
and a bile culture is taken and proves a positive streptococcus on 
two or more cultures, then we are justified in placing the infection in 
the biliary tract. 

If after a cholecystectomy the patient is not cured, and a positive 
culture is obtained, it immediately informs us that the ducts are 
still infected. 

By cultural methods in biliary drainage, tj^ihoid carriers may 
be detected, and hence it is of decided value. 

The significance of cholesterin crystals is another interesting 
problem. The gall-bladder undoubtedly contains more cholesterin 
than any other organ of its size, and finding an increased cholesterol 
content of “B" bile is another point in favor of “B” bile being 
gall-bladder bile. The relationship of the cholesterin of the blood 
and the cholesterin content of the gall-bladder is still a disputed 
])oint. An increased cholesterol content in the blood with gall- 
bladder symptoms is regarded by some to be in favor of chole- 
lithiasis. However, others doubt the value of this laboratory 
finding. 

It is true that many gall-stones are cholesterin stones, but whether 
or not cholesterin crystals of themselves denote gall-stones, is a 
purely hypothetical assumption. One may find maiiy cholesterin 
crystals in a biliary drainage, and yet at operation no stones are 
found. However, if many crystals'are found, and the other sym])- 
toins coincide, it may sway the balance in favor of stones. 

We feel that macroscopical blood and little or no bile on stimu- 
lation with magnesium sulphate in connection with other physical 
signs aids us in the diagnosis of malignancy of the ampulla of Vater. 
Falcfski has u.sed th? duodenal tube gs ft method of visualif^fttion 
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of the duodenum, and thinks a distorted curve denotes" evidence 
of periduodenal adhesions. 

Biliary drainage aids in the diagnosis of certain types of head- 
aches. This method affords great relief in biliary headaches, and 
hence is an aid in their diagnosis. 

To summarize, it is our opinion that the diagnostic values of 
biliary drainage, are as follows : 

(a) It gives definite information as to the patency of the ducts. 

(b) It aids in diagnosis in some cases of malignancy, especially 
of the ampulla of Vater. 

(c) Real dark thick bile denotes biliarj'' stasis. 

(d) Positive cultures denote biliarj'- infection, and are another 
means of locating foci of infection. 

(e) It aids in locating some typhoid carriers. 

(/) In postoperative -cases, with return of symptoms, it deter- 
mines the patency of the ducts, and whether or not infection is 
still present. 

(g) Gall-bladder sand may aid in the diagnosis of stones. How- 
ever, we have not observed this as often as reported by others and 
consider it of little value. 

(/O It aids in the diagnosis of pancreatitis. 

(i) It is of value in duodenal visualization. • 

(j) It assists in differential diagnosis of right upper quadrant 
lesions. 

(k) It aids in the diagnosis of certain t 3 q)es of headaches. 

10. Is Medical Biliary Drainage of Any Value as a Thera- 
peutic Procedure? 

Biliarj^ drainage, as a therapeutic agent, has its limitations, 
but if used rationally, it is undoubtedly of great benefit in many 
cases. 

Surgery is still the preferable means of attack in most biliary 
lesions, and will continue so, because infections of the gall-bladder 
are mostlj'- submucosal and in the wall, hence medical drainage 
will not relieve the infection as well as surgerjL 

Medical biliary drainage offers some cures in biliary lesions, 
however, it is more of a palliative procedure than curative. 

Some men claim that its value is purely psychic, and no real 
pathology can be relieved. It has undoubtedly a great psychic 
factor, but this alone cannot explain the real benefits obtained by 
all cases. It will be impossible in this paper to cite a long list of 
cases, but the literature is so full of beneficial results reported by 
good men, that there can be no question that it has some value. 

We often forget that our patients come for relief of their suffer- 
ing, and if medical drainage relieves them, whether it be psychic 
or otherwise, our beneficial result is obtained. 

We believe medical biliary drainage is indicated in the following 
cases; 
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(а) In cholecystectomizcd patients with return of symptoms. 

(б) In catarrhal jaundice. 

(c) In biliary headaches. 

(cl) In cases where surgery is contraindicated: (1) old people; 
(2) heart cases; (3) diabetics. 

(e) It aids in clearing up typhoid carriers. 

(/) It is of value in pre- and postoperative treatment of biliary 
infection. 

(ff) It benefits so-called biliousness and lethargy. 

(h) It aids in treatment of pancreatitis. 

(i) It benefits enteroptoticers with pain in the upper right 
quadrant. (This may be psychic.) 

(j) It assists in preventing postoperative vomiting. 

11. In What Manner is Biliary Drainage of Value and 
Would Gastric Lavage Afford as Much Relief as Billvry 
Drainage? 

We feel that biliary drainage assists in ridding the body of toxic 
material because duodenal lavage is of value in any toxic condition 
and has been recommended in toxemias of pregnancy. 

It is an excellent aid because it inereases the flow of bile. By 
increasing the flow of bile it must assist Nature in ridding itself 
of infection as well as of toxemia. 

It indirectly flushes the liver, if one may use this crude expression, 
by drawing off more fluid from the liver, hence more fluid must 
of necessity be attracted toward the liver. 

It acts as a temporary drain to the biliary passages and liver 
similar to a surgical drainage, hence assists in relieving infection. 

By its catharsis it also rids the colon of stasis. 

It is of great psychic value. The psychic side of a patient is 
frequently overlooked by many medical men, therefore oftentimes 
failures are present when success could be obtained. 

Some elaim that magnesium sulphate by mouth is just as 
efficacious as biliary drainage, however, anyone using biliary 
drainage in an unprejudiced manner over a long period of time, 
Ivuows that it is lack of experience that prompts this statement. 

Let us not condemn any method of procedure until you have 
given it a fair and unprejudiced trial. Likewise, do not recommend 
a simple procedure as a cure-all for any condition. Weigh each side 
carefully and then let e.xperience be your guide. 

We do not feel hjqierenthusiastic about medical biliary drainage, 
for it has its limitations, yet if used conservatively and properly it 
undoubtedly is of value. 

Summary. The gall-bladder does contract, however, its contrac- 
tion power is minimal. The gall-bladder and the common duct 
sphincter arc probably regulated by a definite reflex mechanism; 
however, more proof is needed before it is an accepted fact. Gall- 
bladder contraction alone doo.s not emiity the gall-bladder and 
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otlier external factors assist in expelling part of its contents. “B ” 
bile is in part gall-bladder bile. The gall-bladder is more than a 
mere reservoir and imdoubtedly has definite function even though 
these functions are not essential to life. The chemistr}’^ of bile 
pigments is still in its infancy. However, the action of the mag- 
nesium ion or the sulphate radical on the liver does not explain 
the dark bile, and likewise the magnesium ion does not cause a 
large destruction of red cells in the portal sj^stem producing a 
dark colored bile more rich in pigments. Slight changes in bile 
pigments may occur in cholecj^stectomized patients. Magnesium 
sulphate does not act like a hormone for other substances have 
like action. Biliary drainage is of some value diagnostically, but 
in a more limited way than expressed by some writers. In our 
opinion it is of no value in differentiating cholecystitis from chole- 
lithiasis. It is an aid in locating infection in some cases of biliary 
disease. It is also a well known fact that gall-bladder bile is often 
sterile and hence a positive culture will not definite^ localize, 
which part of the biliary tract is involved. It is of more value 
in determining if infection is still present in cholecystectomized 
patients. Biliary drainage is of more value as a therapeutic adjunct 
than as a diagnostic agent. It is curative in mild cases; however, 
it is to be used more as a palliative measure than a curative agent. 
Sm’gery is our best means of attack in most biliary infections. 
Biliary drainage has definite therapeutic value other than bemg a 
mere psj'-chic aid. * 


THE KOLMER MODIFICATION OF THE COMPLEMENT-FIXA- 
TION TEST . FOR SYPHILIS: ITS RELATION TO THE 
CLINICIAN AND TO THE REQUIREMENTS FOR A 
STANDARD TECHNIC, f 

By Egbert A. Kilduffe, A.B., A.M., M’D., 

LOS ANGELES, CALIF. 

(From the Laboratories of the Pittsburgh Hospital.) 


A GREAT deal of water has passed under the bridge since Wasser- 
mann, in 1906, described the complement-fixation test for syphilis 
commonly known by his name, although, strictly speaking, the 
name is practically the sole remaining vestige of the method origi- 
nally described. 


* The references, ninety-one in number, are omitted fiom this article on account 
of lack of space but will be found in the author’s reprints. 

t Read before the Second Annual Convention of the American Society of 
Clinical Pathologists, San Francisco, June 26, 1923. 
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Probably no other single laboratory test has been subjected to 
more extensive and intensive investigation than this procedure, 
and while the preponderance of the literature was, in the beginning, 
largely the result of studies in laboratory technic and the product 
of the serologist, present studies are more properly the combined 
or, at least, the correlated production of serologist and clinician 
working in unison. This, bejmnd cavil, is as it should be, for while 
studies leading to refinements and perfection of technic are of value, 
their value is in direct proportion to, and directly determined by, 
the acid test of clinical interpretation and evaluation. Neither by 
serologist nor by the 'clinician working alone can the ultimate dic- 
tum be laid down; only as a result of the close and sustained cooper- 
ation of both can the final word be said as to the relative merits of 
this or that method of technic. 

It is essential, therefore, that in the evaluation of any new method 
for performing this test, and particularly when the method is pro- 
posed as a standard teclmic for general adoption, that the study be 
not confined solely to the laboratory but conducted with the close 
cooperation of the clinician upon w^hose shoulders the responsibility 
for the interpretation of the reaction finally falls. This is espe- 
ciallj'- necessary because sj^jhilis, on account of its prevalence and 
the protean character of its manifestations, is a condition the recog- 
nition and handling of which is, in the main, not relegated to those 
especially trained or particularly interested and adept, but is rather 
a condition continually confronting the man in general practice; 
and it is upon his recognition of the infection that the \iltimatc 
success or failure of treatment in no small measure depends. 

Any method to succeed as a claimant for general adoption, in 
the study of this disease, therefore, must be judged not alone by 
its feasibility in the laboratory; not alone by its value when inter- 
preted by the specially trained expert; but in terms of its value to 
the practitioner in general; for, rightly or wrongly, momentous deci- 
sions will, at times, hang upon the result of an isolated serological 
examination. It is not the purpose of this communication to dis- 
cuss the inadvisability of such an undue reliance upon the results of 
a single test; that has been done elsewhere’ - and by many writers. 
It is purposed, rather, to consider the requirements to be fulfilled 
by a standard technic with particular reference to those formuhated 
by the clinician. 

To this end a series of slightly over 2000 tests will be considered 
from these standpoints, but, just as it is impossible to study satis- 
factorily the complement-fixation reaction from the laboratory 
standpoint alone, so it will be impossible to study tin's series from 
the clinical angle alone, for both are interrelated and both will be 
deciding factors of importance in determining the adoption of a 
standard technic. 

The sera comprised iji this scries include those subjected to 
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routine examination in a variety of conditions in tlie medical, sur- 
gical, gynecological, and obstetrical wards of the Pittsburgh Hos- 
pital; sera sent in for diagnosis; sera from known sjTphilitics under 
treatment; and sera from “Mora,ls Court” cases secured by Dr. 
A. H. Eggers, County Medical Inspector, Pennsylvania State 
Department of Health, and comprising a large number of prosti- 
tutes and persons of ill repute, many of whom were syphilitics under 
treatment. In addition to these, 104 cases of tuberculosis in all 
stages were subjected to a Wassermann test by the Kolmer modifi- 
cation, these last being secured through the courtesy of Dr. Joseph 
Shilene. To these gentlemen, and particularly to the Chiefs of 
Staff of the Pittsburgh Hospital, sincere acknowledgment is due for 
their imfailing cooperation. All sera were tested in exact accord- 
ance with the technic as described by Kolmer.® ^ 

Analysis of the Series in Relation to the Requirements for a Stand- 
ard Technic. I. Simplicity of Technic.— As pointed out by 
Kolmer,® and as is obvious, simplicity must be looked upon as a 
relative term when used in connection with complement-fixation 
reactions. Any method will present complexities to the inexperi- 
enced and inadequately trained worker— who should not be per- 
mitted to conduct even the simplest such test if it is to be done 
merely bj^ “rule of thmnb ’’—whereas, to the experienced serologist, 
or even to one not overburdened with experience but whose, pre- 
paratory foimdation has been well grounded, the Kolmer modifi- 
cation will present no manipulative difficulty. It will require care 
and attention, as will any method, while skill and rapidity in its 
execution are a matter of practice and grow with experience. 

From the standpoint of its feasibility in a technical sense the 
conclusions drawn from practical experience with the method are 
entirely favorable and the test conforms to this requirement for 
a standard method. This conclusion is further confirmed by the 
fact that in none of the reports so far made concerning this method 
has any criticism been made of it from the standpoint of manipu- 
lative difficulty. 

H. Economy of Materials.— This is a matter of importance, 
not only in laboratories performing large numbers of tests, but also 
in those utilizing the method in a relatively small number. It is 
met in the Kolmer modification by the use of preserved complement 
which, preserved either by the use of sodium chloride (0.3 gm. to 
1 cc of serum), or of sodium acetate, (1.5 parts of 12 per cent aqueous 
solution to 1 part of complement serum), will retain its activity for 
at least four weeks. 

It is important to bear in mind, however, that the fixahility of 
complement begins to show deterioration before its hemolytic 
activity is impaired and that, therefore, it is imperative that a known 
positive control be always included in the set-up. As an added 
precaution, it is my practice never to use a complement when more 
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than two weeks old; in an active laboratory, the serum vdll generally 
be used up before the expiration of this time. 

While the initial expense of preparing the new antigen used in 
conjunction with the test® is probably increased over that of ordi- 
nary methods, the resulting extract is so stable and so extraordinarily 
antigenic, thus permitting its use in small quantities and over long 
periods of time, that, in the end, it is probably cheaper than the 
continued maintenance of a supply of various extracts. As a maxi- 
mum of 0.3 cc of serum and 1.5 cc of spinal fluid— quantities easily 
obtained— are sufficient for the performance of the quantitative 
reaction,' from the standpoint of economy in materials, therefore, 
the method also qualifies as a standard technic. 

III. Economy of Time.— Here, having a primary incubation 
period of tv'elve to eighteen hours (thus requiring two days before 
a report can be made) the method presents a distinct variance from 
accustomed procedure. 

It becomes necessary, therefore, to inquire, first, if the rendering 
of reports within a few hours is an essential feature of a standard 
technic from the standpoint of either serologist or clinician, and, 
second, if such rapid reporting is an actuality in practice? 

As to the serologist, the increased time is a matter of little moment. 
The addition of the hemolytic sj^stem and the secondary incubation 
is a small thing on the second day and the added confidence in the 
results obtained and the general satisfaction given by the method 
in practice more than compensate for the added time required by 
the extended primary incubation. "VSTiether or not this long pri- 
mary period is a sine qua non of the method the consensus of experi- 
ence will determine in time. 

Now as to the clinician; Man is a creature of habit and clinicians 
are no exception to this rule. The habit of many years has accus- 
tomed him to the receipt of reports and the completion of the test 
within a matter of hours and any change from this procedure will, 
undoubtedly, at first give rise to discussion and even, perhaps, to 
protest. 

It behooves us, therefore, to consider, first, whether or not it is 
essential for reports to be made within a few hours; and, second, 
whether in practice this is commonly the case? 

In the first place, when considering if it is essential, necessary, 
or desirable tliat reports be rendered within a few hours or on the 
same day tliat the blood is taken, it is necessary to ascertain the 
reason for this precipitate haste. It cannot be because of any added 
danger to the patient by reason of the spread of the infection beyond 
controllable limits, for if s^qiliilis is to be averted the preventive 
measures must be initiated within at the most two hours after 
exposure when neither lesion nor Wassermann reaction arc present 
and, moreover, the treatment of syphilis can never be limited to 
any definite time regardless of when it is initiated. It cannot be 
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because the delaj^ even of days, is unwarrantedly dangerous in 
the known or suspected sj'philitic, for the treatment of the disease 
is a tedious affair at best and, as a matter of fact, for various reasons, 
many cases do not report to the doctor again for several days after 
the blood has been taken, or do not come “until next dispensary or 
clinic day”— which may be several days off— and, in many others, 
treatment will not be begun for an appreciable time after the report 
has been made. Even were the delaj'^ deleterious, therefore, as a 
matter of fact it occurs quite frequently nevertheless. Sjqihilis is 
not a disease in which life, death, or ultimate cure is a matter. of 
hours or even days; efficient treatment is a matter of years and while 
it is true that the earlier treatment is begun, the better the ulti- 
mate expectations, a delay of even several days is a matter of little 
moment in the last analysis. In the early case bj’^ the time a positive 
complement-fixation reaction has appeared the disease has spread 
beyond local limits; in the late case or one discovered years after 
insufficient treatment a further delay of a few days before again 
starting treatment is of little importance. 

Secondly, is this matter of rapidity in making and reporting the 
Wassermann test a fact or merely a fictitious actuality? In this 
connection the following facts are of interest: 

(а) In many laboratories, especially in hospitals, the Wassermann 
test is made only upon certain days and several days may elapse 
between the taking of a specimen and the rendering of a report; 
in fact this is a frequent occurrence and under these cireumstances 
no protest is made by the clinician because these circumstances are 
a matter of habit and custom. 

(б) ]\Iany specimens are sent to laboratories by mail and thus 
varying periods of time are consumed in transit and the examination 
therefore, delayed. This, again, is a matter to which the clinician 
is accustomed and so causes no discussion. 

(c) At times bloods are held for appreciable periods of time before 
transmission to the laboratory and, if property kept, no harm seems 
to be done by the delay thus occasioned in making the report. 

(d) iN'Iany patients directed to report to the serologist for the 
taking of a specimen take their oAvn time for so doing, thus adding 
days and sometimes weeks to the period clasping between the 
requi.sition, so to speak, and the making of the test. • 

On analysis, therefore, the matter of a few days more or less 
between the collection of the specimen and the rendering of a 
report does not seem to merit the importance given to it at first 
glance and so does not act as a formidable obstacle in the adoption 
of a standard technic. In this respect, therefore, the Kolmer modi- 
fication as described, if it does not actually qualify as a standard 
method, cannot be said to be disqualified by reason of the extra 
day required. It is simply a matter of becoming accustomed to 
the added day. 
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IV. Specificity.— This is u very essential requirement of any 
method and particularly so for a standard technic. It demands: 
(a) That the reaction, when positive, shall indicate the presence of 
syphilitic reagin; and (h) that positive reactions shall not occur in 
the absence of the disease. 

77/c Sicitiificance cf Positive Reactions with the Kohner Method. 
As is well known, the Wassermann test is not a biologically sjDccific 
reaction and, hence, only relative specificity can be expected and 
in the past, though non-specific reactions with carefully controlled 
technics were relatively rare, still they occurred. To the clinician 
this is a matter of great moment for the making of a false diagnosis 
based upon a non-specific fixation may be fraught with dire conse- 
quences to all concerned. 

Certain conditions are well known to give non-specific fixation 
with sjTphilitic antigens when tested by methods in ordinary use 
and it is of interest, therefore, to consider what are the results 
obtained in them with the Kolmer modification. 

1. TflZi',?.— No report has been found in the literature at hand 
concerning the use of Kolmer’s modification in this disease and the 
condition is not among those ineluded in the present series. It is 
probable, however, that on account of the similarity between the 
Spirncheta pertemns and tlie Spirocheta pallidvm, the reaction by 
this or any other method, would be positive. The clinical difl’er- 
entiation of the two diseases, however, does not make this a cause 
of confusion. 

2. Pneumonia during the Febrile Period. ~ln this series there 
were 8 cases of pneumonia in which the blood was tested during 
the febrile stage. In 7 of these the Kolmer modification gave a 
clear-cut negative, one serum giving a 44410 reaction. This case 
was again tested during convale.scence, again gave a positive reaction 
and a history of infection three years previously was obtained. 
While this number of cases is too small to warrant any far-reaching 
conclusions, the results are significant and of some importance and 
warrant a further study of the blood in ]meumonia. 

3. Blood from the Umbilical Tord.— While notorioirsly unreliable, 
these specimens are, ncverthele.ss, frequently taken and often con- 
stitute the sole availalde avenue of investigation, as has lieen notcfl 
elsewhere.' In this series a total of 85 cord bloods wert* .subjected 
to examination, 81 of which gave negative reactions, there being 
4 positives:^ 44300, 33100, 02210 and 04310. In 3 of thc.se 
cases a specific history was obtained, infection being denied in the 
fourth and direct examination of the ^mothcr and father being 
refused. Here, again, the number of specimens examined was too 
small to permit of final conclusions, but the absence of non-.specific 
fixations and the corroboration of the pnsitive.s obtained is a remark- 
able tribute to the .‘ipeeificity of the reactions obt ainenl with this teelinie. 

4. /.rpro.v?/.— No personal ex])erienee has been had with this 
infection, efi’ort.s to obtain leper .sera having faihsl. K<»lmer .states,'^ 
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however, that the method has given consistently negative results in 
a relatively large number of leper sera. 

5. Tuberculosis.— This is one of the conditions which, at various 
times, has been said to cause non-specific cross-fixation with syph- 
ilitic antigens. The consensus of observation, however, tends to ^ 
show that this is not the case when a carefully controlled technic 
is used and the occurrence of a positive syphilitic complement-fixa- 
tion in a tuberculous serum, therefore, necessitates a careful exami- 
nation for evidences of syphilis which, however, may not be found 
clinically and be demonstrable only at autopsy. 

In the present series tliere were 104 cases of tuberculosis in various 
stages. Of these 10 gave positive reactions with the Kolmer modi- 
fication. In 2 of these cases a specific history was obtained, one 
having had a chancre thirty-five years before and giving a 11100 
reaction, the other giving a 44440 reaction and admitting a chancre 
eight years before. A third with a 44444 reaction presented a 
typical secondary rash clearing up under antiluetic medication; 
fourth, while denying any history, presented a general adenopathy, 
and admitted irregular habits. In 4 cases no history was obtained 
and no definite clinical evidence of sj’philis was found, while the 
remaining 2 cases were lost. 

Here, again, the series permits only of generalizations. In view 
however, of the results obtained with the series as a whole and, 
also, of the conclusions formulated by other workers with the 
Wassermann test in tuberculosis, it is quite likelj’^ that all of the 
reactions obtained represented the presence of syphilitic reagin. 

Included in the series there were, of course, a large number of 
varied, non-syphilitic conditions not necessary to tabulate. Of 
extreme interest and practical value, however, are the facts that, 
first in no instance where non-specific fixation commonly occurs 
did fixation occur with the Kolmer modification; and, second, in 
no instance where fixation occurred and where historical or clinical 
data were obtainable did these fail to corroborate the results of the 
test. 

It would appear, therefore, that non-specific, false positive reac- 
tions are encountered only with extreme rarity with this method, 
if, indeed, they occur at all. 

The combined reports which have so far been published and to 
which I have had access give a total of 8877 reactions by Kolmer’s 
modification as follows: 

Number 


Observer. of tests. 

Kilduffe’ (previous report, 1014; this report, 1000) .... 2014 

Schamberg and Greenbaum'” 4000 

Shivers'* 320 

Harper and Curtis'^ 120 

Palmer and Gibb’^ -329 

Smith" 94 

Schamberg and Klauder'® 2000 


8877 
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In none of these cases were false positives encountered, a fact 
specially noted by all of these observers. It is safe to say that no 
other technic in like series and comprising a like variety of conditions 
has ever given similar results and the results of the combined series 
tend to indicate that with the Kolmer test non-specific positive 
reactions do not occur.* 

If the cumulative results of other workers substantiate this 
apparent claim then the method at once establishes a predominant 
and almost unassailable place in the serological diagnosis of syphilis. 
To prove or disprove this possibility becomes the duty of all serol- 
ogists and clinicians interested in syphilis. 

In the face of these results the added time necessary to perform 
the test becomes a matter of extreme insignificance. 

Results in Syphilis with Kolmer’s Modification. The conclusions 
drawn from an analj'^sis of the series previously reported^® are sub- 
stantiated by the additional experience upon which this report is 
based and can again be emphasized: 

1. A positive reaction obtained with Kolmer’s method may be 
looked upon with a high degree of reliance as indicative of the pres- 
ence of syphilitic reagin in the blood. 

2. A false positive reaction in the absence of syphilitic reagin 
was not encountered in this series of 2000 cases nor in 8877 cases 
reported by other observers and is, therefore, an extreme rarity, 
if, indeed, it occurs at all. 

3. The method will detect extremely minute quantities of reagin 
and, moreover, quantitatively expresses the amount detected. 

Delicacy. This quality is of vital importance as weighing 
for or against the adoption of a standard technic for the reasons 
following: 

1. The clinical diagnosis of sjqihilis is not ahvays an easy nor a 
simple matter, regardless of the skill of the observer. A standard 
test, therefore, should be able to detect the disease when clinical 
signs fail and should be most reliable wiiere skill in diagnosis is at 
a minimum. 

^ 2. The test should be able to detect reagin as eaiij'- in the infec- 
tion as possible. 

3. Not only gross but minute quantities of reagin should be dem- 
onstrable. 

_ 4. The reaction should be suitable for the estimation of the effi- 
ciency of treatment. 

5. False negative reactions should not be obtained with undue 
frequency. 

0. "While the occurrence of anticomplementary substances in the 
serum tested is often due to circumstances bejmnd the control of the 


At tlic incctiny before whicli this paper ivas presentod, a number of report 
wore made by various workers bringing the total number of reactions of Kolmcr 
technic without demonstmble f.alse positive reactions up to a little over .30 000 
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laboratoiy and the serologist and, at times, of the clinician, such 
reactions should occur with a minimum of frequencj’’. 

In the consideration of the question of delicacj'' as regards the 
diagnostic detection of reagin it is, of course, necessary to bear in 
mind that a certain time must elapse after the appearance of the 
chancre before reagin appears in the blood in detectable amounts. 
This time is generally placed at a minimum of twenty-one days— 
and safely so— and in this connection it .is interesting to note that 
in this series reactions have been obtained as early as three (10,000), 
four, five, seven, and ten days after the appearance of the initial 
lesion. While such an early detection of reagin is not to be looked 
for routinely nor to be diagnostically relied upon, it is a significant 
tribute to the delicacy of the technic. 

The most important conditions formulated by the clinician to be 
fulfilled by a standard method are that it shall detect reagin with a 
high degree of accuracy and delicac}'^ and that it will serve as a 
reliable and efficient control of treatment. The first condition has, 
to all intents and purposes, been covered in the preceding paragraphs 
in the consideration of the specificity of the reactions obtained 
with Kolmer’s method. It must be noted here, however, that while 
a positive reaction can be taken, in view of the evidence at hand, 
as almost absolute evidence of the presence of reagin in the blood, 
a like condition does not obtain in the interpretation of the signifi- 
cance of an isolated^ negative reaction. . 

In the 2000 cases examined, negative reactions occurred in 14 or 
0.7 per cent, in all of which sjq>hilis was undeniably present, some 
being cases under treatment and giving a positive fixation by another 
technic. 

The occurrence of such false negatives is common to all comple- 
ment-fixation methods and is illustrative of the vital necessity for 
repeated serological examinations, not only in the control of treat- 
ment, but especially when the test is used as a means of diagnosis. 
It is essential to remember that the presence of syphilitic reagin is 
an expression of the interaction of the spirochetae and the body 
tissues and its absence at a given time, unless corrobrated by 
repeated obserA'^ations, is simply an indication of the absence of 
interreaction between the organisms and the tissues with consequent 
non-production of reagin or of its production in detectable amounts. 

Manj^ authorities have called attention to the fact that syphilitic 
reagin is not produced in mathematical proportion to the severity 
of the disease, that it may present a AAude range of reactions in known 
sjqihilitics lAuthout demonstrable cause, and many serologists have 
noted its selective preference for various antigens. 

At the risk of repeating observations made elsewhere’^^ as well 
as the observations of others, it is aa^cII again to emphasize the 
fallacy of relying upon a single negath'^e complement-fixation reac- 
tion as conclusiA’’e eAudence of the absence of syphilitic reagin or 
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infection. A single negative Wassermann test by any method as 
yet devised can never be allowed to overshadow the presence of 
clinical evidences of lues nor can it be made the sole criterion of a 
sufficiency of treatment. The method may be standardized as to 
technic but there will always be an unknown quantity impossible 
to control— the patient. He may be sjqDhilitic and yet, at times, 
show a marked fluctuation of reagin without demonstrable cause; 
or it may even be absent, or again, if present, it mr-y fix well with 
one antigen while reacting indefinitely with another. It would 
seem trite to' emphasize the dubious value of a single negative reac- 
tion were it not for the fact that in a surprising number of cases a 
single Wassermann test is made to take the place of a careful his- 
tory or even, at times, of anything more than a perfunctory physi- 
cal examination. 

The clinician, therefore, can never place the same degree of 
reliance in a single negative reaction as can be placed in a positive 
reaction with Kolmer’s method, even though it may be noted that 
false negative reactions appear to occur with this technic in a mini- 
mum of cases. 

The Kolmer Method as a Control of Treatment - — It is in the exami- 
nation of treated cases that this method displays a particular 
efficiency. A significant feature of the reaction is that it remains 
positive perceptibly longer than other methods and so leads to 
more prolonged and, therefore, more efficient treatment before 
negative reactions can be obtained. 

The graphic character of the strictly quantitative readings is of 
the greatest value as forming a definite index to the degree to which 
it should be pursued. Of no less importance, as will be noted in a 
subsequent communication,'® the readings may- be graphically util- 
ized to present to the patient the serological effects of treatment 
and so encoiirage him in the persistence necessary to effect a cure; 
wliile, for the same reasons, the method is particularly adapted to 
the study of the efficiency of various therapeutic agents. All 
observers reporting on the method are unanimous in extolling its 
efficiency as a control of treatment and none more emphatically 
than the clinicians. 

The occurrence of positive reactions early in the infection is a 
feature of great practical importance because, as has been noted 
by Schamberg and • Greenbaum,'® a definite number of primary 
lesions are negative to dark-field examination as a result of local 
treatment; and generally negative serologically because the time 
of the aijpearance of the reagin in the blood varies with the indi- 
vidiial and the sensitiveness of the test employed. The fact that 
Ivolmer’s method will not only detect the presence of reagin — but 
also measure the amount-in as little as 0.002.5 cc of serum is a suffi- 
cient testimony to its delicacy. 
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V'l. A Standard Method Must Be a Quantitative Method. 
— This has ceased to be a debatable requirement and is conceded by 
both the clinician and the serologist. IColmer’s method is not only 
a strictly quantitative method in that it measures the least amount 
of serum containing reagin, but it also permits of a further refine- 
ment in indicating, in terms of -+-4 to -f-l the amount of reagin 
present in each serum dilution, thus permitting a distinction between 
a 44444 and 44321 reaction, although both are “very strongly 
positive.” 

VII. Definite Readings Should Be Possible in a High 
Percentage of Cases.— Because of the, at times, unavoidable 
factors operating to make a serum anticomplementary, such read- 
ings will always occur in a varjdng proportion of cases. With 
Kolmer’s method, however, these are reduced to a minimum, 
occurring only in 4 cases or 0.2 per cent of 2000 sera in spite of the 
fact that many were such as would have been— and were— anti- 
complementary with other methods. 

VIII. Agreement with Clinical Findings.— For the clini- 
cian this is almost a sine qua non of a standard method. All obser- 
vers working with Kolmer’s method are unanimous in emphasizing 
the agreement with the clinical findings in a high percentage of 
cases, an experience borne out in the series herewith reported, so 
that this requirement is more than fulfilled and in this respect the 
method qualifies as a standard' technic. 

Summary.- An analysis is presented of the Kolmer modification 
of the complement-fixation test in syphilis in a series of 2000 sera 
in relation to the requirements of the clinician and to those suitable 
for a standard method. As a result of the data presented, it is con- 
cluded that the method is suitable for adoption as a standard test 
and superior to any as yet proposed for the purpose. 
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THE USE OF INSULIN IN THE MODERN TREATMENT OF 

DIABETES.* 

By David S. Hachen, B.S., M.D.i 

INSTRUCTOR IN JIEDICINE, UNIVERSITY OP CINCINNATI; RESIDENT PHYSICIAN, CIN- 
CINNATI GENERAE HOSPITAD. 

(From the Medical Clinic, Cincinnati General Hospital, Universitj' of Cincinnati.) 

Insulin is the internal secretion of the pancreas. It is the sub- 
stance which is supplied in insufficient quantities in diabetic indi- 
viduals. Ever since Langerhans demonstrated the islet tissue in 
the pancreas and Opie established the hj'pothesis that diabetes 
was due to degeneration of this tissue, many investigators have 
made innumerable, but unsuccessful attempts to extract this sub- 
stance. 

Banting and Best^ prepared the .substance now known as insulin 
from dog’s pancreas removed from seven to ten weeks after ligation 
of the ducts. Later- they prepared it from the pancreas of the 
bovine fetus at about the fifth month. Then Collip,^ by means of 
an elaborate process, prepared insulin used in the first clinical cases, 
from the whole gland of the adult ox. Extracts prepared by these 
procedures when injected intravenously and subcutaneously in dia- 
betic animals reduced the percentage of the blood sugar and the daity 
urinary excretion of sugar. Likewise the blood sugar of normal rab- 
bits could be markedly reduced but when 0.04 per cent was reached 
commisioiis occurred. This finding was made use of in establishing 
insulin dosage. Thus the term “imit of insulin” was given to that 
, amount which would lower the blood sugar of a starved rabbit to 
0.04 per cent, that is, the coinnulsimj point, in from one to four hours. 
After these facts and others were established, insulin was used on 
human diabetics with similar results. Banting, Campbell and, 
bletcher^ have recently reported a series of over 50 cases treated 

* Read before the Cincinnati Academy of Medicine, Mav 14, 292.3. 
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with insulin attended with marked elinical improvement, aliolition 
of the glycosuria, maintenance of the blood sugar at the normal 
level and disappearance of ketones from the urine and blood. 

Regardless of the marvelous effect produced by the administra- 
tion of insulin in human diabetics, great stress must be laid on the 
dietetic management. Diet still maintains its paramount position 
in the treatment of diabetes and will therefore be given the first 
consideration. 

In the management of a successful diabetic diet the following 
points must be considered; (1) the carbohydrate content, (2) the 
protein content, (3) the fat content and (4) the total caloric content. 

The Carbohydrate Content. The efficacy of keeping the carbo- 
hydrate content of the diet below the glucose tolerance of the 
patient is generally conceded. Wood^^att^ regards sugar as a stimu- 
lant to the sugar-burning mechanism. Thus, the presence of excess 
of sugar in the metabolic mixture stimulates a diseased pancreas 
to the point of fatigue and lessened function. Theoretically, then, 
diminution in the glucose supply should relieve this organ and give 
it a chance to recuperate. Carbohydrate reduction is ab^’'ays 
attended with clinical improvement. It seems justified on these 
grounds, therefore, to keep the carbohydrate content of the diet at 
a minimum, compatible with the prevention of ketosis. 

The Protein Content. A minimum of protein, just sufficient to 
maintain nitrogen equilibrium, should be used for four reasons; 
(1) because ingestion of protein throws a large amount of glucose 
(58 per cent by weight) into the metabolic stream; (2) because the 
relatively high specific dynamic action of protein produces an 
undesirable elevation of the basal metabolic rate, as demonstrated 
by Wilder, Boothby and Beeler;® (3) because the work of Wilder^ 
shows that an excess of protein exerts a specifically depressant 
efi’ect on the ability of the organism to utilize glucose; and (4) 
because protein per gram of substance is not as effective in the 
prevention of ketosis as carbohydrate per gram of substance. 

Marsh, Newburgh and Holly® recently published a review of the 
literature bearing on the minimal protein requirement and con- 
cluded that in the diabetic as in the normal, f gm. of protein per 
kilo body weight is sufficient to maintain nitrogen equilibrium, 
provided the total caloric intake is great enough to supply the 
metabolic needs of the body. By the use of large quantities of fat 
they have been able to satisfy the total caloric requirement of the 
patients and keep them in nitrogen equilibrium on the small quan- 
tity of protein allotted. 

The Fat Content. The pendulum of fat-feeding is now swinging 
again in the other direction. The present teaching is that a max- 
imum of fat should be used within the limit of ketosis. This prin- 
ciple of high-fat feeding was considered a very dangerous procedure 
until Newburgh and Marsh® published their startling results with 
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diets liigli in fat. These results were soon explained by some inter- 
esting in vitro experiments performed by Shaffer/® in which he 
showed that when glucose was added to test tubes containing aceto- • 
acetic acid in the presence of hydrogen peroxide, alkali, proper 
conditions of temperature, etc., aceto-acetic acid was rapidly 
oxidized. He found^^ that one molecule of glucose accomplished 
the disappearance of two molecules of aceto-acetic acid when the 
latter was present in excess. He, therefore, assumed that this 
“ketolytic” behavior of glucose in vitro was evidently analogous 
to the antiketogenic property of carbohydrate in preventing, or 
abolishing ketonuria in the human subject. He cited numerous 
cases from the literature in which he calculated the ketogenic anti- 
ketogenic balance and fmmd that if the total number of ketogenic 
molecules in the metabolic mixture did not exceed twice the number 
of ketolytic molecules, ketosis would be at a minimum. This is in 
keeping with clinical results obtained by Newburgh and Marsh and 
Wilder and Winter,^® although opposed by the views of Woodyatt® 
and those of Hubbard and Wright.^^ On the basis of a 1 to 1 
ratio, i.e., 1 molecule of glucose oxidizing 1 molecule of aceto- 
acetic acid, Woodyatt has suggested that if the ratio of fatty acid 
to glucose is greater than 1.5 to 1, acidosis will develop. Newburgh 
and Marsld- in a series of 190 cases produced no acidosis with diets con- 
taining a fatty acid to glucose ratio of 2.5 to 3 to 1 . Thus it becomes 
evident that considerable quantities of fat can be used with safety. 

The Total Caloric Content. In 1914 Allen introduced the principle 
of starvation in the treatment of diabetes. It soon became apparent 
that fasting was not only unpleasant and exliausting, but occasion- 
ally caused death. Such a procedure is unnecessary if one analyzes 
the metabolism during fast. 

During fast, an individual does not cease to produce heat. 
Benedict^® has shown that on the second day of a fast, a subject 
produced 1768 calories or 29.9 calories per kilogram and the indi- 
vidual was estimated to have catabolized 74.7 gm. of protein, 
147 .5 gm.^ of fat and 23.1 gm. of glycogen. Voit^® has shown that a 
well-nourished dog which during starvation burned 96 gm. of body 
fat, burned 97 gm. when fed 100 gm. of fat. The fat ingested simply 
burned instead of body fat. Thus if a diabetic during fast reacts 
essentially as a non-diabetic individual, in the same state of nutri- 
tion, and if he weighs 60 kg., produces 1800 calories and in doing 
so burns 150 gm. of fat, the ingestion of an equal amount of fat 
should leave his metabolism in the same state as before. If this 
is true, why then should one ever use complete fasting for dia- 
betics? ^ The method of choice, then, is to feed diets high in fat, 
confining a sufficient number of calories to satisfy the basal 
requirement. 

From the foregoing, one naturally concludes that the optimal 
<hahetic diet should contain a minimum of carbohvdrate, just 

vou 1C7, KO. 3. — M.vncn, 1924 34 
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sufficient protein to maintain nitrogen equilibrium, the greatest 
amount of fat possible within the limit of ketosis and sufficient 
total calories to satisfy the basal requirement. 

These requirements are admirably filled in the low-carbohydrate, 
low-protein, high-fat diets advocated by Newburgh and Marsh.® 
A list of the diets used are given in Table I showing the total glucose 
values and fatty acid to glucose ratios. 


TABLE I.— NEWBURGH DIETS. HIGH-FAT DIETS SHOWING TOTAL 
GLUCOSE AND FATTY ACID GLUCOSE RATIOS. 



Protein. 

Fat. 

Carbo- 

hydrate. 

Calorics. 

Total 

gIuco.se. 

Ratio 

FA/G. 

No; I . . 

20.51 

87.62 

14.6 

929.0 

34.05 

2.5 

No. II . . 

28.75 

138.42 

20.31 

1442.0 

50.8 

2.7 

No. Ill . . 

34.31 

174.71 

29.8 

1828.8 

67.2 

2.5 

No. IV . . 

53.62 

. 

232.75 

36.36 

2454.6 

90.7 

2.6 

■UJDIT 

ZONAL HIGH 

-FAT DIETS 

IN USE AT T 

HE GENERA 

L HOSPITAL 

■ 

1 ... 

22.5 

113.6 

17.6 

1182.8 

42.0 

2.0 

2 . . , 

25.5 

125.5 

19.1 

1307.9 

46.4 

2.6 

3 

31.8 

157.6 

25.3 

1646.8 

59.5 

216 

4 ... 

38.0 

183.0 

32.0 

1927.0 

72.0 

2.5 

5 ... 

73.8 

201,5 

44.5 

2273.8 

107.5 

2.0 

6 . . . 

65.4 

241.7 

50.4 

2638.5 

112.1 

2.2 

7 

70.5 

247.2 

78.1 

2819.2 

143.7 

1.7 

8 

74.1 

248.0 

110.2 

2969.8 

. 179.0 
\ 

1.4 


Our experience with such a dietary dates from April, 1922. The 
first case in our series G-1808 a man, aged thirt 3 '’-seven ^'■ears, 
entered the hospital February 27, 1922, complaining of pol^niria, 
polydipsia and poljqjhagia. The duration of symptoms was one year. 
He had lost considerable weight, became weak, tired and impotent. 
Four weeks before entrance there was a general pruritus; one week 
before entrance edema of feet and ankles, developed. On a regular 
house diet he eliminated 150 to 200 gm. of glucose in the urine with 
considerable acetone and diacetic acid. The Allen form of treat- 
ment was initiated with absolute starvation and the patient became 
sugar-free on the fifth day. The diet was gradually’’ raised, using 
equal parts of protein and fat and small quantities of carbohydrate. 
After six weeks of treatment the diet consisted of 8 gm. of carbo- 
hydrate, 49 gm. of protein, 65 gm. of fat, 813 calories and resulted 
in the appearance of traces of sugar in the twent 3 Mour-hour urinary . 
specimen. In spite of the edema, which persisted, the patient lost 
17 pounds in weight, became weaker and weaker until he could 
hardly stand on his feet. TTie necessity of increasing the calpric 
content of the diet became apparent, so, as a last resort, the high- 
fat diet was given with trepidation. The first diet given consisted 
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of 14.5 gm. of carbohydrate, 21 gm. of protein, 80 gm. of f^t, 858 
calories.^ On this diet he became sugar-free in two days, remained 
sugar-free for six days. During his remaining five weeks stay m the 
hospital, the diet was gradually raised to 2100. calories, 
proportions of fat, protein and carbohydrate, with the result that 
the patient’s urine remained sugar- and ketone-free; he gamed 1 
pounds in weight in spite of loss of edema dimmg treatment and 
left the hospital in excellent condition. Additional data are given 
in Table II. A subsequent history of this case was fortunate^ 
obtained just recently. The patient did splendidly for eight months 
gaining strength and 10 more pounds in weight. Four moimis ago 
he entered a boarding-house where it was considered troublesome 
to prepare his special diet. He became negligent, ate a regular diet 
and entered the hospital May 9, in diabetic coma. 


TABLE 11.— case SHOWING TRANSITION FROM ALLEN TO NEWBURGH 

TREATMENT. 


Date, 1922. 

— 

s 

bO 

c* • 

.s o 

|5 

C/2 

Acetone. 

Diacetic 

acid. 

Diet in grams. 

Blood sugar, 
per cent. 

Weight in 
pounds. 

Remarks. 

C. 

P. 

F. 

Cal. 

2/28 

++++ 

+ + + 

+ + + 


Incom 

plete 



118 

- 

3/1 to 

150-200 

+ + + 

+ + + 


Regul 

ar diet 





3/4 

3/4 

99 

+ + + 

+ + + 


Starv 

ation 



117.5 


3/5 

19.2 

+ + + 

+ + 


Statv 

ation 


.267 

114.5 


3/0 

15 

+ + + 



Starv 

ation 





3/7 

Trace 

+ + 

+ + 


Starv 

ation 





3/8 

0 

+ 

0 


Starv 

ation 


.151 

113 


3/9 to 

0 

4* 

o 

8.0 

16.8 

8.0 

106 

• . . . 

lie 

Feet edem- 

3/19 










atous. 

3/19 to 

0 

o 

o 

5.0 

42.5 1 

25.0 

415 

. • • • 

113 

Feetcdem- 

4/13 










atous. 

4/13 to 

Trace 

o 

o 

8.0 

40.0 

65.0 

813 

. . • • 

109 ■ 

Feetederh' 

4/23 










atous. 

4/23 to 

0 

o 

o 

14.5 

21.0 

80.0 

858 

» . • • 

101 

Feetedom- 

4/28 










atous. 

4/28 to 

0 

o 

o 

21.8 

33.5 

149.8 

1504 

. .15 


No edema. 

5/28 











5/28 to 

0 

o 

o 

27.9 

42.0 

173.0 

1824 

.... 

109 

No edema. 

G/4 











0/4 

0 

o 

o 

50.2 

43.4 

191.2 

2100 

.... 

112 

No edema. 


The favorable result obtained in this case led us to try the high- 
fat diet in other diabetics. All cases that subsequently entered 
the hospital were immediately placed on a diet containing 18 to 
20 gm. of protein, 12 to 15 gm. of carbohydrate, 85 to 90 gm, of 
fat, equivalent to 800 to 1000 calories. The patients remained on 
this diet until sugar-free for four to six days; the diets were, then 
gradually increased until a maximum diet was reached which was 
within the patient’s tolerance. In all, 52 cases have been treated 
in this fashion. Seventeen cases are presented in Table III to show 
the results obtained. On the initial diet, patients became sugar- 
free in from, two to fourteen days; kqtos.is disappeared two to four 
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days after freedom from glycosuria; tlie blood sugar dropped to 
normal level and there was definite clinical improvement. This 
list includes only cases admitted on the medical service who were 
known to follow the diet. It does not include cases of diabetic 
coma, nor are cases included which did not obey instructions during 
observation. In 2 cases a maximum diet of only 1500 calories could 
be given. The remainder of the eases were discharged upon diets 
containing over 1800 calories, the majority of these in the vicinity 
of 2400 calories. 

Case Reports. Detailed reports of 5 cases are given to show the 
effects of the high-fat diet. 

Case I.— M. D., H-1194, female, aged forty-nine years, entered 
the hospital February 26, 1923, complaining of abdominal trouble. 
She was not aware that she had diabetes, which was discovered 
during the routine examination. This patient was placed on a diet 
containing 12.3 gm. of carbohydrate, 27.2 gm. of protein, 92.7 gm. 
of fat, 994 calories, and became sugar-free in two days. Patient 
remained sugar-free as diet was gradually increased to 2456 calories 
with a fat content of 232.7 gm. The blood sugar dropped from 
.258 to .147 per cent. For further details see Table IV. 


TABLE IV. 


Date, 1023. 

Sugar in 
urine, gm. 

Acetone. 

Diacetic 
acid. s 

1 

Diet in grams. 

Total, G. j 

Ratio FA/G. 

_ _ i 

Blood sugar, 
per cent. 

Weight in 
pounds. 

C. 

P. 

F. 

Cal. ' 

' 1 

2/26 

65.8 

"h 


1 

Inco 

mplelc 


i 

r 



t 

2/27 

2.37 

, o 

i O 1 

12.3 1 

27.2 

92.7 

094 

37 

2.6 



2/28 

0 

Trace 

o 

14.6 1 

24.7 

94.0 

1003 

38 

2.5 

.258 


3/1 

0 

Trace 

i O 

20.3 1 

22.0 

90.4 

988 

42 

2.1 


109 

3/2 

0 

O 

O 

14.8 

25.3 

86.2 

935 

38 

2.3 



3/3 

0 

O 

o 

15.3 

22.0 

90.6 

-1021 

38 

2.5 



3/4 

0 

O 

! o 

20.3 

28.7 

138.4 

1423 

51 

2.7 



y/o 

0 

O 


20.3 

28.7 

i 138.4 

1423 

51 

2.7 


171 

3/0 

0 

O 

i O ' 

20.3 1 

28.7 1 

1 138.4 

1423 

51 

2.7 



y/ f 

0 

O 

' o 

20.3 

28.7 1 

138.4 

1423 

51 

2.7 



3/8 

0 

O 

o 

29.8 

34.3 ! 

174.7 

1826 ' 

67 

2.6 ! 



y/ij 

0 

O 

o 

29.8 

34.3 

174.7 

1820 

07 

2.0 


1 

3/10 

0 

O 

: o 

^9.8 

34.3 1 

174.7 

1826 i 

67 1 

2.6 i 

.... 

169 

'Sj 1 1 

0 

O 

o 

30.3 

53.0 

232.7 

2456 

90 

2.5 ; 

j 

i 

3112 

0 

O 

1 o 

36.3 

53.0 1 

232.7 

2450 

90 1 

2.5 1 



3 13 

0 

O 


30.3 

53.6 

232.7 

2450 

90 

2.5 i 

i .147 i 


3/14 

I ^ 

O 

' o 

36.3 

53.6 1 

232.7 

2456 i 

90 I 

2.5 


170 

3/15 

1 

O 

o 

30.3 

53.6 ' 

232.7 

2456 

90 ‘ 

2.5 ' 

1 

! ! 



Case II.— S. D., G-49S2, female, aged fifty-four years, entered 
the hospital August 15, 1922, complaining of painful and swollen 
feet. Sugar was found in her urine five years previously ; she had 
lost oOpoimds in weight. _ Considerable sugar, acetone and diacetic 
acid were found in the urine. Blood sugar was 0.75 per cent, alkali 
^eser^e On a diet conteining 22.3 gm. carbohydrate, 22.3 gm. 
protein, 90.o gm. fat, 991 calories, the patient became sugar-free in 
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fourteen days. The diet was raised to 1526 calories which seemed 
to be all that she could tolerate. See Table V. 

TABLE V. 


Date. 

Sugar in 
urine, gm. 

Acetone. 

Diacetic 

acid. 

Diet in grams. 

d 

"S 

o 

H 

Ratio FA/G. 

Blood sugar, 
per cent, 

C. 

P. 

D 

Cal. 

7/16/22 

++++ 

+++ 

... 

I 

Qcomp 

• 

lete 





7/17/22 

25.0 

+++ 

+ + + 


Regul 

ar diet 


2007 



7/18/22 . 

165.0 

4-4'4' 

+ + + 


Kegul 

ar diet 


200? 


.75 

7/19/22 

56.0 

.+++ 

+ + + 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/20/22 

21.4 

+++ 

+ + + 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/21/22 

11.3 

++4- 

+ + + 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/22/22 

13.8 

4“ 4" 4“ 

+ + 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/23/22 

19.5 

++ 

+ 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/24/22 

7.0 

4- 

4“ 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/25/22 

6.5 

*4“ 

Trace 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/26/22 

4.0 

Trace 

Trace 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/27/22 

14.9 

Trace 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/28/22 

2.1 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/29/22 

6.5 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 ' 


7/30/22 

Trace 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


7/31/22 

Trace 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


8/1/22 

2.0 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


8/2/22 

0 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


8/3/22 

0 

O 

O 

22.3 

22.3 

90.3 

991 

44.2 

2.0 


8/4/22 

0 

O 

O 

30.6 

29.4 

142.9 

1526 

61.9 

2.2 


8/5/22 

0 

O 

O 

30.6 

29.4 

142.9 

1526 

61.9 

2.2 


8/6/22 

0 

O 

O 

30.6 

29.4 

142.9 

1526 

61.9 

2.2 

.18 

8/7/22 

0 

O 

O 

30.6 

29.4 

142.9 

1526 

61.9 

2.2 



Case III.— J. W., G-5530, male, aged forty-four years, who had 
had diabetes for four and a half years, entered the hospital com- 
plaining of thirst, poljmria, polyphagia, weakness and numbness 
of extremities. Former weight 190 pounds; present weight 125 
pounds. Considerable glucose, acetone and diacetic acid, were 
foimd in the urine. On a diet containing 14.6 gm. of carbohydrate, 
20.5 gm. of protein, 87.6 gm. of fat and 929 calories, the patient 
became sugar-free on the sixth day. The acetone and diacetic acid 
disappeared a day later. He responded nicely to the usual dietary 
increases until a dose of neosalvarsan was given for his lUes. The 
following day sugar, acetone and diacetic acid appeared in the 
urine. The diet was again decreased, but it was not until the second 
day of a starvation diet that the patient became sugar-free, on the 
eighteenth day after the reappearance of sugar in the urine. Follow- 
ing this incident the patient made an uneventful partial recovery. 
See Table VI. 

Case IV.— W. R., G-5402, male, aged forty-nine years, entered 
the hospital complaining of the usual diabetic symptoms of three 
months’ duration. During the past four weeks be had lost 34. 
pounds in weight. On a diet similar to the one stated in the preced- 
ing case, the patient became sugar-free on the eleventh day. Acetone 
and diacetic reactions of the urine were negative about a week 
later. This patient responded nicely to dietary increases up to 
2456 calories. The blood sugar dropped from 0,228 per cent to 0,144 
per cent. See Table VII, 
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TABLE VI.-CASE SHOWING EFFECT OF NEOSALVARSAN ON CARBO- 
HYDRATE TOLERANCE. 


CS 

Q 


B 

tc 

a o 

l-l 

to a 
3 
W 


8/10 
8/11 
8/12 
8/13 
8/14 
8/15 to 
8/18 
8/18 to 
8/21 
8/21 to 
8/23 
8/23 


44.0 
40.9 
23.3 

13.0 
4.3 
0 

0 

0 

0 


8/24 

15.4 

8/25 

13.4 

8/26 to 

15 to 22 

8/31 


8/31 to 

10 to 15 

9/9 


9/9 

+ + + 

9/10 

+ 


9/11 
9/12 to 
9/16 
9/16 to 
9/19 
9 19 to 
9/22 
9/22 to 
9/25 


0 

0 

0 

0 

0 


+ + + 
+ + + 
+ + 
+ 

+ 

+ 

O 

o 

o 

+ 

+ 

+ 

+ 

4- 

+ 

+ 

o 

o 

o 

o 


“2 
« a 


+ + + 
+ + 
+ 

+ 

+ 

+ 

o 

o 

o 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

o 

o 

o 

o 


Diet in grams. 


C. 


P. 


F. 


Cat. 


C3 ^ 


■a t, 
O cj 
O Ui 




C 03 
tC a 

w> o 

I'" 


14.6 

20.5 

87.0 

929 


123J 

14.6 

20.5 

87.6 

929 

.222 


14.6 

20.5 

87.6 

929 



14.6 

20.5 

87.6 

929 



14.6 

20.5 

87.6 

929 



14.6 

20.5 

87.6 

929 



27.8 

29.7 

141.2 

1415 

.230 


26.2 

34.2 

176.0 

1827 



26.2 

34.2 

176.0 

1827 

.255 

— 

26.2 

34.2 

176.0 

1827 



26.2 

34.2 

176.0 

1827 



20.3 

28.7 

138.0 

1438 

.... 

— 

14.6 

20.5 

87.6 

929 


— 


Starv 

ation 





Starv 

ation 


.... 



Starv 

ation 




14.6 

20.5 

87.6 

929 



20.3 

28.7 

138.0 

1438 



26.3 

34.2 

176.0 

1827 



36.3 

•53.6 

232.7 

2456 

.169 

j 



. 9 neosalvar- 

' san given. 

Arm painful 
and swollen. 

Arm painful 
and swollen. 

Arm painful 
and swollen. 

Arm painful 
and swollen. 

Arm improved 


TABLE VII. 



c 

a o 
^^a 

O 

C 

o 

o 


"3 

Q 

p 

CO 

o 

o 

s s 

p 

1 

C. 1 

1 

8/3/22 

8/4/22 

45.6 

12.0 

+++ 
+ + + 

+++ 
+ + 4- 

14.6 

8/5/22 

65.1 

+ + + 

+++ 

14.6 

8/0/22 

21.4 

+ + + 

4-4~4' 

14.6 

8/7/22 

22.8 

+ + + 

+++ 

14.6 

8/8/22 

14.8 

+-i-+ 

+++ 

14.0 

8/9/22 

10.6 

++-1- 

+++ 

14.6 

8/10/22 

21.8 

++4- 

+++ 

14.0 

8/11/22 

13.9 

+++ 

4’4'4’ 

14.0 

8/12/22 

13.4 

++ 

++ 

14.0 

8/13/22 

7.0 

++ 

+ 

14.6 

8/14/22 

0 

+ 


14.6 

8/15/22 

0 


— 

14.0 

8/10/22 

0 

— 


14.6 

8/17/22 

0 



27.8 

8/18/22 

0 


+ 

27.8 

8/19/22 

0 

4* 

+ 

27.8 

8/20/22 

0 



20.2 

8/21/22 

0 

Trace 

Trace 

26.2 

8/22/22 

0 




26.2 

8/23/22 

0 



20.2 

8/24/22 

0 



20.2 

8/25/22 

0 

— 


26.2 

8/20/22 

0 

— 

_ 

36.3 

8/27/22 

0 

— 

. 

36.3 

S/2S/22 

0 

— 


30.3 

8/29/22 

0 

— 


30.3 

8/30/22 

0 



30.3 


Diet in grams. 


P. 


F. 


Incolmplete 


20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

29.7 

29.7 

29.7 

34.2 

34.2 

34.2 

34.2 

34.2 

34.2 

53.6 

53.6 

53.6 
53.0 

53.6 


87.6 

87.0 

87.0 

87.6 

87.6 

87.6 

87.6 

87.0 

87.0 

87.6 

87.6 

87.6 

87.6 

141.2 

141.2 

141.2 

176.2 

176.2 

176.2 

170.2 

176.2 

170.2 

232.7 

232.7 

232.7 

232.7 

232.7 



Total G. 

Ratio FA/G. 

Blood sugar, 
per cent. 

Weight of 
patient, lbs. 

Cal. 

929.0 

35.3 

2.5 

.228 

! 

929.0 

35.3 

2.5 



929.0 

35.3 

2.5 



929.0 

35.3 

2.5 



929.0 

35.3 

2.5 


110 

929.0 

35.3 

2.5 



929.0 

35.3 

2.5 

.... 

110 

929.0 

35.3 

2.5 



929.0 

35.3 

2.5 



929.0 

35.3 

2.5 


1 

929.0 

35.3 

2.5 



929.0 

35.3 

2.5 


110 

929.0 

35.3 

2.5 


109 i 

1415.0 

59.1 

2.3 


1 109 

1415.0 

59.1 

2.3 

. 

108 ^ 

1415.0 

59.1 

2.3 

! 


1827.7 

63.0 

2.7 



1827.7 

63.6 

2.7 

. 

108 

1827.7 

03.6 

2.7 



1827.7 

03.6 

2.7 

.144 

108 

1827.7 

63.6 

2.7 



1827.7 

63.0 

2.7 


107 

2450.0 

90.0 

2.5 



2456.0 

90.0 

2.5 

.... 


2450.0 

90.0 

2.5 


scirM 

2450.0 

90.6 

2.5 


107i 

2450.0 

90.0 

2.5 

— 

107i 
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Case V.— L. E., H-2976, female, aged lifty-two years, entered 
the hospital complaining of diabetes, complicated by gangrene of 
the left great toe. The duration of diabetes was not known. She 
had lost 50 pounds in weight during the past two years. After 
receiving the 929 calories diet she became sugar-free on the fourth 
day. The gangrenous toe was amputated May 12, 1923. Remainder 
of patient’s staj’’ in hospital was uneventful. See Table VIII. 


TABLE VIII. — CASE WITH GANGRENE OF GREAT TOE; IMPROVED UNDER 
TREATMENT. AMPUTATION, 


Date, 1923. 

Sugar in 
urine, gm. 

Acetone. 

Diacetic 

acid. 

Diet in grams. 

Blood sugar, 
per cent. 

Weight in 
pounds 

C. 

P. 1 

\ 

i 

Cal. 

4/21 

i 32. S ; 


, 1 
) 

14.0 

20.5 

1 87.62 

929.0 


CO 

4/22 

i 14.49 i 


1 “• 

I 14. G 

. 20.3 

1 87.02 

929.0 



4/23 

j 12.0 

— 

1 __ 

14.0 

20.5 

. 87.02 1 

929.0 



4/24 

! 1 

— 

’ — 

1 14.0 

20.5 

87.62 

929.0 



4/25 

, — 1 

— 

— 

22.6 

20.3 

90.8 

988.8 

.23 

1395 

4/20 

I — . 


— 

22.0 

20.3 

90.8 

988.8 



4/27 

1 1 

— 

— 

27.82 

29.70 

141.27 

1415.7 



4/2S 

1 


1 — , 

27.82 

29.70 

141.27 

1415.7 



4/29 



— 1 

27,82 

29.70 

141.27 

1415.7 



4/30 



' ~ 1 

27.82 

29.70 

141.27 

1415.7 



5/1 

1 - 1 



27.82 

29.70 

141.27 

1415.7 



3/2 




27.82 

29.70 

141.27 1 

1415.7 



5/3 




27.82 

29.70 

141.27 

1415.7 

1 


5/4 

— 



26.24 

34.22 

176.21 1 

1827.7 



5/5 

' ~ 1 


— 

26.24 

34.22 

176.21 

1827.7 



5/0 

1 ^ 


. ~ 

26.24 

34.22 

176.21 

1827.7 

• • . » 

1345 

5/7 

— 


— 

20.24 

34.22 

.176.21 

1827.7 



5/8 

, — ' 

— 

— 

25.03 

34.78 

107.10 

1706.2 

.107 


5/9 

— 


— 

35.36 

53.62 

232.75 

2456.6 



5/9 to 

— 

— 

— 

36.36 

53.62 

232.75 

2450.6 

.146 


0/9 

' 


[ 

1 

1 

1 

1 




Thus the remarkable improvement noticed mider this form of 
treatment has never caused us to regret the change from the former 
starvation, severe undernutrition style of treatment to the present 
high-fat feeding. ' , 

When insulin became available the treatment was modified as 
folloAvs: Comatose and precomatose patients received insulin 
immediately. The others were placed on diets which were 20 per 
cent over the basal requirement. This included 10 per cent for the 
specific dynamic action of food and 10 per cent for slight activity 
in bed. For clinical purposes about 30 calories per kilo sufficed. 
For example, a patient weighing 50 kilos would receive a diet con- 
taining 1500 calories. The high-fat diets described above were used. 
Patients remained in bed on this diet for a week while daily blood 
and urine examinations were made. Those who became sugar-free 
were advised to continue the dietetic treatment. The others were 
given insulin. To obtain the maximum effect from insulin at the 
time when food absorption was at its height, the doses were given 
fifteen to thirty minutes before a meal. Subcutaneous adminis- 



haciien: insulin in the jiodern treatment of diabetes 413 

tration was the method of choice. During the experimental stages 
of investigation small doses of insulin were given twice daily, before 
breakfast and supper, and the effect upon the blood sugar was deter- 
mined. By noticing the amount of additional glucose utilized by 
the administration of definite quantities of insulin, it soon became 
apparent that one unit of insulin provided for the utilization of 
approximately 2 gm. of glucose. In subsequent cases the dosage of 
insulin was regulated accordingly, so that after a Aveek s observa- 
tion the amount of insulin required in.a given case could be predicted 
with some accuracy. 

There is a direct relationship betAveen the amount of insulin given 
and the quantity of glucose utilized. Thus it is adAmntageous to 
construct -a diet AAdiich contains a maximum number of calories 
AAuth a minimal amount of available glucose. If the high-fat diet 
used in these experiments is carefully analyzed, one observes that 
there are 28 calories present in the diet for each gram of available 
glucose. A diet of 1700 calories, for example, contains 60 grams of 
available glucose. Comparing this Avith an ordinary Allen diet of 
the same caloric value containing 100 gm. each of protein, fat and 
carbohydrate one finds a total glucose content of 168 grams or 10 
calories for each gram of glucose. A total diabetic placed on each 
of these diets AAmuld require 30 units of insulin on the former, 84 
units on the latter, a difference of 54 units. The optimal diet, then, 
becomes economical for tAAm reasons. In” the first place, it enables 
the ordinary case of diabetes Avith a fair glucose tolerance to handle 
a diet sufficient in number of calories and compatible Avith. earn- 
ing a livelihood in AAdiich the amount of actiAuty required is not 
excessh^e. In the second place, if the patient’s glucose tolerance is 
not sufficient to maintain him on an adequate diet, feAA^er number 
of insulin units ndll be required Aidth less financial strain on the 
patient. 

During, the last three to four days of the preliminary observation 
the morning blood sugar reaches a fairly constant level and the 
amount of glucose excreted in tiventy-four hours is also fairly con- 
stant. This amount ' of glucose, diidded by 2, represents the 
number of insulin miits administered in tAventy-four hours. If 
small quantities of glucose, 2 to 5 grams are still eliminated during 
the tAA'enty-four-hour period, the folloAAung method of procedure is 
used : TiAD-hourly urine examinations for sugar are made to deter- 
mine at Avhich time during the day glucose is escaping. The dose 
of insulin is either increased or properly timed to eliminate this period 
of gI}-eosuria. Attempts are made to keep the urine sugar-free and 
the blood sugar at the normal level. Five to 7 additional units 
of insulin are usually required to liring the blood sugar doAvn to the 
normal leA’el after tlie urine is sugar-free. 

Results. Up to the present time 15 cases have been treated with 
insulin. The most striking results haA^e been obtained in children, 
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young adults and uncomplicated cases of coma. During insulin 
treatment the first signs of improvement noted are symptomatic. 
One patient stated that he had a feeling of well-being after each 
injection. If proper doses of insulin are given, the urine becomes 
sugar-free, the blood sugar drops to the normal level, ketones dis- 
appear from the urine and the patients improve clinically. If the 
diet given is over the basal calorie requirement, the patients gain 
rapidly in weight. One patient who had lost 10 pounds in weight 
during several months regained the weight lost in a week’s time. 
Tlie average severe case of diabetes requires about 20 to 30 units 
of insulin daily to keep him sugar-free on a diet containing 2400 
calories. 

The following case illustrates some of the points diseussed; 


A. E., H~2975, male, aged sixty years, while attempting to pass 
an insurance examination seA^en years ago, AA-as told that he had 
diabetes. During the past tAA^o 3^ears he had been suffering from 
excessive thirst, poljoiria and loss of AA^eight (30 pounds during past 
3"ear). On entrance into hospital considerable sugar, acetone and 
diacetic acid were found in the urine. On a diet containing 20 gm. 
of carbohj^drate, 28 gm. of protein, 140 gm. of fat, 1452 calories, the 
patient eliminated from 10 to 18 gm. of glucose during twent3’'-four 
hours. The diet AA^as increased to 1652 calories, thus increasing the 
total glucose bj'- 10 gm. and 10 units of insulin were given subcuta- 
neouslj’^ in one dose before breakfast. On the third daj’’ the patient 
became sugar-free; the acetone and diacetic acid disappeared fiA'^e 
da^'S later. The diet AA'as increased first to 1825 calories and then 
to 2453 calories. The patient remained sugar-free. Blood sugar 
0.18 on admission dropped to 0.105 and then rose to 0.15 just before 
discharge. See Table IX. 


TABLE IX. 


ro 

Cl 

C; 

c7 

D 

u 

.S c7 - 

rS u 

M 5 

) 

Acetone. 



i 

1 

Diacetic | 

ncicl. 1 

1 


Diet in erams. 

, 

Blood sugar, 
per cent. 

Weight in 
pounds. 

Insulin 

units. 

c. 

P. 

F. 

Cal. 

•1/22 

+ + + 

+++ 

+++ 


Incomp 

lete 


.18 

109 


4/23 

18.0 

+++ 

4" 4- + 

20.0 

28.0 

140 

1452 


109 


4/24 

13.4 

+++ 

+++ 

20.0 

28.0 

140 

1452 


109 


4/25 

10.0 

++ 

4--f 

20.0 

28.0 

140 

1452 


109 


4/20 

18.5 

4“ 4" 

4-4- 

20.0 

28.0 

140 

1452 


108 . 


4/27 

15.4 

++ 

4-4" 

23.0 

39.0 

156 



105 


4/2S 

9.6 

+ 

+ 

23.0 

39.0 

156 

i652 1 


105 

10 

4/29 

5.4 


+ 

23.0 

39.0 

156 

1652 1 


106 

10 

4/30 

0 

+ 

+ 

23.0 

39.0 

156 

1652 


106 

10 

5/1 

0 

+ 

+ 

23.0 

39.0 

156 

1652 1 


107 

10 

5/2 

0 

+ 

+ 

23.0 

39.0 

156 

1652 


106 

10 

5/3 

0 

+ 

+ 

23.0 

39.0 

156 

1652 I 


105 

10 


0 

z 

- 

26.2 

34.2 

176 

1825 i 


105 

10 

5/5 

0 



26.2 

34.2 

176 

1825 ! 

^ . 

105 

10 

5/G 

0 

__ 


26.2 

34.2 

170 

1825 I 


100 

10 

5/7 

0 



26.2 

34.2 

176 

1825 

.16.5 

100 • 

10 

o/S 

0 




36.0 

53.0 

233 • 

2453 : 

.... 

. 106 

10 

5/9 

0 




36.0 

53.0 

233 

2453 1 


100 . 

10 

5/10 


— 


36.0 

53.0 

233 

2453 I 

.i5 

100 

10 
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TABLE X. 


Date, 

1922-23. 

Sugar in 
urine, gm. 

Acetone. 

Diacetic 

acid. 

Diet in grams. 

Blood sugar, 
per cent. 

Weight in 
pounds. 

Insulin 

units. 

Remarks. 

C. 

P. 

D 

Cal. 

11/22 to 

30-30 

+ + + 

+ + + 

14.4 

21.6 

82.4 

850 

.258 

91 

0 


12/1 
12/1 to 

35—45 

+ + 4- 

+ + + 

34.3 

60.0 

166.0 

1879 

.266 

101 

0 


12/12 

12/12 

9.1 

+ + + 

+ + + 

34.3 

60.0 

166.0 

1879 


101 

80 


12/13 

0 

+ + 

+ + 

34.3 

60.0 

166.0 

1879 


102 

120 


12/14 

0 

+ + 

+ + 

34.3 

60.0 

166.0 

1879 

.085 

102 

80 


12/15 

12.4 

+ + 

+ + 

34.3 

60.0 

166.0 

1879 


102 

0 


12/10 to 

25-38 

+ + + 

+ + + 

34.3 

60.0 

166.0 

1897 


102 

0 


12/20 

31 7 

+ + + 

+ + + 

34 .3 

60.0 

166.0 

1879 


102 

325 

By mouth 

12/21 to 

20-’25 

+ + + 

+ + + 

34.3 

60.0 

166.0 

1879 

.289 

100 

50 

12/30 

12/30 

44.0* 

+ + + 

+ + + 

34.3 

60.0 

166.0 

1879 


99 

100 

By rectum 

12/30 to! 18-25 

+ + + 

+ 

34.3 

60.0 

166.0 

1879 


95 

50 


J ./0 

1/8 

15.0 



34.3 

60.0 

166.0 

1879 


95 

50 


1/9 

17.7 

4* 4* 


34.3 

60.0 

166.0 

1879 

> . . . 

95 

50 


1/10 

3.2 

+ 


34.3 

60.0 

166.0 

1879 

• > > • 

95 

50 


1/11 

0 

4* 


34.3 

60.0 

166.0 

1879 

• » • . 

95 

50 


1/12 

0 

+ 


34.3 

60.0 

166.0 

1879 

, , , , 

95 

60- 


1/13 

0 

+ 

— 

34.3 

60.0 

166.0 

1879 

... * 

95 

50 


1/14 to 

0 

+ 

— 

34.3 

60.0 

166.0 

1879 

.... 

95 

40 


1/10 












1/16 

0 

+ 

— 

34.3 

60.0 

166.0 

1879 

.... 

95 i 

30 


1/17 to 

0 

4" 

— 

34.3 

60.0 

166.0 

1879 

.24 

96 

20 


1/20 












1/20 

0 

■ + . 

— 

34.3 

60.0 

166.0 

1879 

.... 

96 

10 


1/21 

Trace 

+ 


34.3 

60.0 

166.0 

1879 

.... 

96 

10 


1/22 

2.19 



34.3 

60.0 

166.0 

1879 


96 

20 


1/23 

0 

o 


34.3 

60.0 

166.0 

1879 

.... 

96 

0 


1/24 to 

Trace 

+ 


34.3 

60.0 

166.0 

1879 

. 

96 

0 


1/28 












1/28 to 

2.3-20 

+ 

— 

34.3 

60.0 

166.0 

1879 


96 

0 

Insulin by 

2/10 

1 

j 









mouth. 


table XI. 


4/14 

4/15 

4/10 

4/17 

4/18 

4/19 

4/20 

4/21 

4/22 

4/23 

4/25 

4/26 

4/27 

4/2S 

4/29 

4/30 

5/1 

5/2 

5/3 

5/4 

5/5 

5/0 

5/7 

5/8 

5/9 


Sugar in 
urine, gm. 

Acetone. 

o 

Diet in grams. 

Blood sugar, 
per cent. 

Weight in 
pounds. 

•S ^ 

0 

C. 

P. 


Cal. 

41.0 

+ + + 

++ 

38 

48.5 

129 

1507 

.37 

104 

25.2 

+ + + 

4~4- 

38 

48.5 


1507 


105 

55.0 

+ + + 

4-4- 

38 

48.5 


1507 



22.8 

+ + + 

++ 

38 

48.5 

129 

1507 


106 

24 .U 

+ + 

+ 

38 

48.5 

129 

1507 


107 

22.8 

+ + 

+ 

38 

48.5 

129 

1507 


110 

16.2 

+ + 

+ 

38 

48.5 

129 

1507 


111 

12.0 

+ + 

4* 

38 

48.5 

129 

1507 


112 

8.0 

4-"}- 

+ 

38 

48.5 

129 

1507 


113 

6.0 


+ 

38 

48.5 

129 

1507 


114 

0 

+ 

+ 

38 

48.5 

129 

1507 


114 

0 

Trace 

o 

38 

48.5 

129 

1507 

.20 

114 

0 

Trace 

o 

50 

60.0 

175 

2015 


114 

0 

O 

o 

50 

60.0 

175 

2015 


113 

0 

O 

o 

50 

60.0 

175 

2015 


113 

0 

O 

o 

50 

60.0 

175 

2015 


113 

0 

O 

o 

50 

60.0 

175 

2015 


11.3 

0 

O 

o 

50 

60.0 

175 

2015 


11.3 

0 

O 

o 

50 

60.0 

175 

2015 


113 

0 

O 

o 

50 

60.0 

175 

2015 


114 

0 

o 

o 

50 

60.0 

175 

2015 


114 


o 

o 

50 

60.0 

175 

2015 


114 


o 

o 

50 

60.0 

175 

2015 

.167 

114 


o 

o 

50 

60.0 

175 

2015 


114 


o 

o 

50 

60.0 

175 

2015 


114 


■3 S 

c 


20 

20 

30 

30 

30 

50 

50 

50 

50 

50 

50 

35 

35 

35 

35 

35 

35 

35 

35 

30 

30 

30 

30 

30 

30 
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The Glucose Tolerance. In all of our cases during the short period 
of observation there was a noticeable increase in the glucose toler- 
ance as evidenced by the decrease in insulin necessary to maintain 
patients aglycosuric. In 1 case the dose was decreased from 120 
units per day to 20 units per day on an 1800 caloric diet (Table X). 
In another case the dosage was decreased from 50 to 20 units on 
the same diet (Table XI). In 2 cases sufficient tolerance was 
regained so that insulin was discontinued and the patient discharged 
on an adequate diet. 

Treatment of Coma Cases. No definite plan of treatment of coma 
is as yet available. Banting, Campbell and Fletcher'* in a recent 
communication were not prepared to laj'- down definite rules for 
the management of diabetics in coma. 

The plan of treatment in vogue at the Cincinnati General Hos- 
pital is briefly as follows: Patients brought into the hospital in 
coma are covered with warm blankets and surrounded by hot-water 
bottles. Blood is taken for examination and 50 units of insulin 
administered intravenously in 200 cc of 15 per cent glucose. Blood 
is examined for sugar and alkali reserve before and several hours 
after injection of insulin. Usually in three to four hours clinical 
improvement is noted, sometimes to the point of returning con- 
sciousness. Large doses of insulin are continued hypodermatically 
together with glucose intravenously or by mouth; the latter method 
is the one of choice, if the patient is conscious. Inasmuch as the 
coma is due to the products of disturbed fat metabolism, the fore- 
most concern in the early treatment is the prevention of accumula- 
tion of these products. Large quantities of glucose are given with 
large doses of insulin to create a tremendous metabolic fire, so that 
the further accumulation of ketone bodies ceases. The ketone 
bodies alread 3 * present are washed out with large quantities of fluid 
and alkali. Fluids are given by every avenue of approach and 
patients in their desiccated state will take up 5000 to 6000 cc in 
twenty-four hours. Alkalies are given in the form of sodium bicar- 
bonate per rectum or intravenously. As soon as the patient emerges 
from coma, measured quantities of food are given with insulin. 
The amounts of insulin required at this stage are larger than ordi- 
narily^ required; perhaps one or more imits per gram of glucose. In 
the uncomplicated cases of coma the results obtained are miraculous. 
Within three to four hours the patient begins to respond to painful 
stimuli. Soon after, the blood alkali reserve commences to rise. In 
a short time the ketone bodies disappear from the urine and the 
blood sugar falls. At this stage the treatment must be accurately 
checked up by laboratory data. Fall in the blood sugar and absence 
of glycosuria are indications for the administration of more glucose. 
Failure of a rise in the alkali reserve is indication that more insulin 
is required. 
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Five cases of coma have been treated at the Cincinnati General 
Hospital, death occurring in three. In each of these 3 cases, at the 
time of death, the blood sugar was normal or only slightly above the 
normal and the urine was sugar-free. One case died of uremia, 
1 died of a multiplicity of complications, and 1 case entered the 
house in coma on two occasions, each time was resuscitated and 
finally died a month after the second^ admission with broncho- 
pneumonia. Necropsies were obtained in all the cases. In the 2 
remaining cases, without complications, the recovery was easy and 
uneventful. 

One case, a man, aged thirty-eight years, entered the hospital 
at 4 P.M. May 9, 1923, complaining of general weakness and short- 
ness of breath. Breathing was Kussmaul in tj^ie. There was a 
cherry-red cyanosis to lips and nail beds. At 7 P.M., three hours 
later, the patient was in a semistuporous condition. The reflexes 
were absent. He did not respond to the prick of a pin. There was a 
marked general desiccation. Pulse was rapid, thumping, irregular in 
rhythm. Respiratory rate was 30. Extreme air-hunger was present. 
A sickening fruity odor of breath was present; 1025 cc of urine passed 
on entrance, contained 51 gm. of glucose, some albumin, consider- 
able quantities of acetone and diacetic acid. Blood sugar was 
0.625, alkali reserve 26. Swallowing reflex was fortunately still 
present, so that fluids could be forced by mouth. During preinsulin 
days, such a case never recovered. 

Treatment. Fifty units of insulin were given hypodermatically 
at 8 P.M., followed by 100 cc of 5 per cent glucose solution every half 
hour for four hours and then every hour for the next twenty hours. 
Five grams of sodium bicarbonate dissolved in 120 cc of water was 
forced hourly for twenty-four hours. Fifty units of insulin was 
again given at midnight. During the first twenty-four hours the 
patient received 100 units of insulin, 140 gm. of glucose, 120 gm. of 
sodium bicarbonate and 5000 cc of fluid. 

The following morning, the blood sugar was 0.215; alkali reserve 
was 50. The patient was conscious, Kussmaul breathing had dis- 
appeared and the general appearance was greatly improved. Consid- 
erable quantities of glucose were present in the urine but no diacetic 
acid was found. Thirty-six hours after admission the patient was 
sitting up in bed reading a newspaper. An 1800 caloric diet was 
then started with 20 units of insulin per day. The patient is now 
doing nicely. This patient is the individual mentioned earlier in 
this report who was the first case placed on the high-fat regime. His 
previous tolerance before leaving the hospital was established at 
2200 calories with a total glucose content of 78. We will have 
occasion to study this case again and determine the effect of the 

precipitation of coma due to dietary excess on the glucose tolerance, 
bee lable XII. 
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TABLE ,XII. — CASE OF DIABETIC COMA. 


Date, 1923. 

Time. 

Sugar in 
urine. 

Acetone. 

i 

Diacetie 

acid. 

Blood sugar. 

Aik. reserve. 

Diet. 

Insulin 

units. 

■ i 

( 

i 

Remarks. | 

j 

1 

i 

5/9 

8 P.M. 

■ 

12 M. 

++++ 

+ + + + 

+ + + + 

.05 

. 

20 

5 per cent 
gluco.sc 

5 per cent 
gluco.se 

50 

50 

Dyspnea, stupor 
cherry-rod 03 '- 
anosis, lessened 
sensibilities, 
diminished re- 
flexes. 

Less dyspnea. 

5/10 

8 A.M. 

++++ 

+ -f- 


.215 

50 

5 per cent 
glucose 

0 

Marked im- 
provement. 

5/11 

8 a.m. 

++++ 



.265 

52 

1820 calorics 
high-fat 

20 

Briglit and ciiee- 
r 3 % reading 
newspaper. 

5/12 

8 a.m. 

O 

— 




Same diet 

20 

Feeling well. 

5/13 

8 A.M. 

o 

— 

— 



Same diet 

20 

Feeling well. 

5/14 

8 A.M. 

++ 

+ 

— 



Same diet 

20 

Feeling well. 

5/15 

8 A.M. 

o 

— 

— 



Same diet 

20 

Up and about. 

5/16 

8 a.m. 

o 

— 

— 



Same diet 

20 

Up and about. 

5/17 

8 A.M. 

o 

~ 


.243 


Same diet 

20 

Up and about. ' 


Hypoglycemic Reactions. In tlie treatment of cases of diabetes 
with insulin an occasional reaction may follow a fall in tlie blood 
sugar to below the normal level (hjT)oglycemia). According to 
Banting, the occurrence of this reaction depends on the rapidity of 
the fall as well as the per cent of the blood sugar. This may. happen 
in spite of the extreme care exerted in controlling insulin adminis- 
tration by careful laboratory work. In a large diabetic clinic such 
reactions occur frequentl}^ Campbell, at the recent meeting of 
the Society for Clinical Investigation at Atlantic City, reported as 
follows: I^lien the blood sugar falls to 0.08 to 0.07 per cent there 
is a feeling of nervousness or uneasiness; patients complain of hunger 
and weakness; at 0.07 to 0.05 per cent there is always a profuse sweat; 
between 0.05 and 0.04 per cent there is delirium, excitement, sensory 
and motor aphasia, delusions, dysarthia and a brad^^cardia; at 0.035 
per cent there is unconsciousness, lost or increased reflexes, increased 
muscle tonus, tremor. In our series we can only report a single 
occurrence of a hypoglycemic reaction. 

A woman, aged fifty-five years, entered the hospital for the second 
time in diabetic coma. She was resuscitated by the treatment 
described above and finally placed on a diet controlled by 45 units 
of insulin per day. On the day that the reaction occurred . the 
patient failed to eat the entire quantity of food given. The patient 
was constantly complaining of a cold feeling in her neck, headache 
and a burning sensation in the stomach. At 7 p.m., she suddenly 
appeared very stuporous. She was lying on her side, eyes wide 
open, facial expression blank. When asked questions, she mumblhd 
unintelligiblJ^ She failed to recognize her husband who was sitting 
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at the bedside. Respirations were quiet, deep and regular. Pulse 
was slow, good volume and tension, rhythm regular. Blood-pressure 
was systolic 140, diastolic 80. Body was flaccid. Pupils were equal, 
normal size, reacted to light. The left face twitched. At 8 _p.m. 
coma had deepened. The arms and legs began to twitch. Right 
arm was moderately spastic. Knee-jerks were equal but sluggish. 
Biceps- and radial-jerks were equal and active. Plantar signs were 
normal. Pupils equal and reacted to light. Patient did not respond 
to painful stimuli. During examination there were rhythmical 
contractions of the diaphragm simulating attempts to retch. The 
blood sugar was 0.032 per cent, alkali reserve 73.. 

At 8.25 P.M. injection of 15 per cent glucose was begun mtra- 
venously. Within two minutes the patient opened her eyes and 
recognized her husband. Five minutes later there was a violent reac- 
tion; patient screamed, cried and struggled fiercely. The remain- 
der of glucose was given with some difiiculty, two persons being 
required to restrain patient. Morphine sulphate, gr. was given 
h>q)odermically. Patient gradually quieted dovm during the next ten 
minutes. Blood sugar fifteen minutes after glucose administration 
was 0.276 per cent, alkali reserve 70. The following day the patient 
was very comfortable. The blood sugar was 0.25 per cent, alkali 
reserve 64. 

These hypoglycemic reactions can be easily relieved by adminis- 
tration of 10 to 20 gm. of glucose in a glass of orangeade. 

Recovery is immediate. When the patient is unconscious 1 cc 
of adrenalin (1 to 1000) can be given intramuscularly followed 
by glucose per mouth. If the patient is not conscious enough to 
swallow glucose, subcutaneous and intravenous or per rectal admin- 
istration can be used. 

Conclusions. 1. The most important feature in the management 
of diabetics is the dietetic treatment. 

2. The optimal diabetic diet should contain a minimum of carbo- 
hydrate, just sufficient protein to maintain nitrogen equilibrium, 
the greatest amount of fat possible within the limit of ketosis and 
sufficient total calories to satisfy the basal requirement. 

3. The efficacy of such a diet is borne out by the clinical results 
obtained. 

4. Such a diet is economical for two reasons: First, the diabetic 
with the glucose tolerance of 50 or more grams can be maintained 
on a diet sufficient in total number of calories to be compatible with 
earning a livelihood in which the amount of activity required is 
not excessive; secondly, the diabetic with an insufficient glucose 
tolerance can be maintained on an adequate diet with fewer number 
of insulin units and thereby less financial drain. 

5. Insulin is a wonderful adjunct in the treatment of severe cases 
of diabetes. 
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6. Insulin is a specific in the treatment of uncomplicated cases of 
diabetic coma. 

7. A treatment for cases in diabetic coma is presented. 

8. HjTioglycemic reactions should be avoided but can be easily 
remedied when thej^ occur. 


Note. — The author ■n'ishc.s to express his most sincere thanks to Dr. Roger S, Morris 
for the privilege of working with insulin and for his interest in directing the investi- 
gation during its course. The insulin used was supplied gratis to the Medical Clinic 
by the Eli Lillj' Company from November 1, 1922 to January 16, 1923. Thereafter 
it was bought from the Lilly Company by the hospital, which now has accumulated 
a special fund for the purpose, due to generous Cincinnatians and Cincinnati Organi- 
zations, 

The cases studied were those which entered the Medical Ser\’ice. One case from 
the Pediatric Service is presented by the courtesy of Dr. Kenneth Blackfan. After 
November 1, 1922, the cases entered the service of Dr. Mark A. Brown, to whom the 
author is grateful for numerous suggestions. 
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POSTOPERATIVE MASSIVE PULMONARY COLLAPSE AND 

DROWNED LUNG.* 

By Simon S. Leopold, M.D.,' 

PHILADEIiPHIA, PA. 


The importance of postoperative' pulmonary complications is 
appreciated, when it is realized that irrespective of the operation, 
or the anesthetic, one person in every fifty operated upon will 
develop some postoperative pulmonary complication.^ 

It is my purpose to consider only one of these : the condition com- 
monly called Massive Collapse of the Lung. 

Thirty-three years ago, William Pasteur^ recognized and de- 
scribed massive pulmonary collapse found postmortem in fatal cases 
of diphtheria. He believed that this condition resulted from dia- 
phragmatic paralysis. Five years later, he described its symptoms 
and physical findings in patients who had postdiphtheritic mul- 
tiple paralysis.® In 1908, Pasteur, in the Bradshaw lecture,^ fia-st 
described massive pulmonary collapse occurring as a postoperative 
complication. This, and three subsequent publications, in 1910,® 
1911® and 1914,^ carefully and fully described this postoperative 
complication, and established it, as a not uncommon clinical entity. 
His contributions furnished the impetus for many others to record 
similar cases, which since that time, have appeared in increasing 
numbers in the literature and in the diagnoses of hospital records. 

Manj’’ authors have differed greatl}'^ from Pasteur, as to the mech- 
anism whereby postoperative pulmonary collapse is produced, but 
none have been able either to modify or amplify the clinical picture. 
His work is all the more noteworthy in that his earl}’- observations 
were, by necessity, unaided by the roentgen-ray or fluoroscope. 

The four patients with so-called postoperative massive collapse 
of the lung whom I have been privileged to study, were observed 
at the Base Hospital at Camp Dix, New Jersey, during the time 
when it was my duty to see, in consultation with the Surgical Ser- 
vice, the cases of postoperative pulmonary complications. 

It is remarkable, I thinlc, that all of them were encountered 
within a period of sixteen days. Either, this is a coincidence or a 
confession that many were overlooked, the latter probably being 
the correct interpretation. Perhaps this will serve as a plea for 
others to remember that this is not a rare condition and to keep 
it in mind when called upon to see cases of postoperative pneu- 
monia, some of which surely will be found to belong to this group. 
It is interesting in this connection to note that Pasteur," writing in 
the Briiisli Journal of Snrgcry in 1914, states: “The surgical records 


* Read before the John Morgan Society, April, G, 1923. 
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of the Middlesex Hospital furnished no examples of massive collapse, 
before 1908, when I first drew attention to it. Since then, there 
has been a gradual increase in the number of cases, and a corre- 
sponding decrease in those of postoperative pneumonia.” 

Cutler and Hunt® studied the postoperative pulmonary complica- 
tions at the Peter Bent Brigham Hospital in 1919, and again in 
1920,® in which year 63 pulmonary complications in 1604 surgical 
cases were found. The authors stated that no cases of massive 
collapse were noted in either survey. 

Whipple,^® who states that his interest in postoperative pulmonary 
complications was first aroused by unusual findings in thoracic 
roentgen-ra 3 ' studies of patients having unexplained rises of temper- 
ature on the first or second postoperative daj^s, studied the pul- 
monary* complications which occurred at the Presbyderian Hospital 
in New York, under the title of “Postoperative Pneumonitis.” 
He reported 97 postoperative pulmonary’’ complications. Despite 
thorough rbentgen-ray* study’-, no cases of massive collapse were 
noted and there was no reference to the subject. He commented 
upon the fact that onl.y a few cases were ty^ileal pneumonias, and 
referred to a type which showed resolving shadows within twenty^- 
four to forty-eight homs with transient physical signs. He con- 
sidered this to be due to congestion and exudation within the alveoli 
without fibrin and without hepatization, a ty^pe which the French 
named “Maladie de WoiIley%” but which Ydiipple calls a ty'pe of 
pneumonitis. It seems possible that some of these cases are in 
reality* massive pulmonary’ collapse. 

F. A. C. Scrimger," of Montreal, in October, 1920, reported 7 
cases of postoperative pulmonary collapse before the Clinical 
Congress of the American College of Surgeons. In his publication, 
he described fully* the clinical findings in these cases, illustrating 
his text with numerous radiographs. 

My* group of cases exhibit sy’mptoms, phy’sical signs and roentgen- 
ray’ findings, very* similar to his. 

Case I.— W. C., aged twenty’-nine y*ears. Operation, February 
20, 1919, for ventral hernia, subsequent to a gunshot wound of the 
right hy*pochondrium. Ether anesthesia, 10 ounces. Duration of 
operation, one hour and twenty’-five minutes. 

Case II.— W. T., aged twenty’-two years. Operation, March 7, 
1919, left inguinal hernia. Ether anesthesia, 6 ounces. Duration 
of anesthetic, thirty* minutes. 

Tliis case is of particular interest in that, although the operation 
was a left inguinal herniorrhaphy*, the pulmonary* collapse was right 
sided. " 
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Case III.-W. M., aged twenty-fiv? years. Operation, March 7, 
1919, right inguinal hernia. Ether anesthesia, 8 ounces. Duration 
of anesthetic, one hour and tAvelve minutes. 



Fig. L — Case I, February 21. Day following operation. Diffuse dense shadow of 
entire right lung. No cardiac displacement. 



Fig. 2.— Case I, February 23. Diffuse densejshadow of entire right lung with marked 
cardiac displacement to the right, toward the affected side. 


This case is of particular interest in that it is the only one de- 
scribed, to the best of my knowledge, which shows collapse, and 
recovery, alternately for six days, as corroborated by the symptoms, 
physical signs, and the radiographic findings. 
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Case IV.— J. D., aged twenty-four years. Operation, February 
25,* 1919, left inguinal hernia. Ether anesthesia, 8 ounces. Dura- 
tion of anesthesia, one hour. 



Fig. .3.— Case I, February 24. Same density of right iung, with heart shadow 
•farther toward the left, tending to resume its normal position. 



Fig. 4. — Case I, February 25. Clearing of right basal shadow with heart shadow in 
almost normal position. Note marked elevation of right diaphragm. 

The 4 cases, which I have described, belong to the type of massive 
pulmonary collapse characterized by sudden onset' of such severity 
as to suggest embolism, or acute pneumothorax. No cases of the 
latent type were encountered. The diagnosis of acute pneumo- 
thorax of the left side had been made in 1 of these patients (Case 
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I) because of the hyperresonance of the unaffected side, and the 
cardiac displacement toward the right. 

The sjTOptoms in these cases were of sudden onset, with marked 
dyspnea and cyanosis, with sharp elevation of temperature, and a 
disproportionately high pulse and respiratory rate. 



Fio. 5. — Case I, February 26. Very marked clearing of right lung, in striking 
contrast to roentgen-ray of previous day. Heart in normal position. There is still 
some elevation of right diaphragm. 



Fig. /. Case II, March 10. Dense shadow of entire right chest. Heart slightly 
displaced to the right, toward the affected side. 

1 he physical signs were those of limitation of expansion of the 
affected side, with markedly diminished or absent breath sounds 
at the base, sometimes very distant tubular breathing toward the 
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apex. The heart was always displaced toioard the affected side. 
All writers on the subject insist that this is the physical sign which 
must be present to establish the diagnosis. It absolutely differ- 



Fig. 8. — Case II, March 12. Shadow not quite so dense. Some clearing in the right 
lateral area. Heart shadow not so much displaced. 



Fig. 9. — Case II, March 13. Shadow less dense, with eridence of clearing in 
region of the right upper lobe and laterally. ’ Heart still displaced somewhat to 
the right. 


entiates this condition from massive pneumonia, massive pleural 
effusion, and acute pneumothorax. Neither massive pneumonia 
nor massive effusion could possibly exhibit such remarkably sudden 
changes from day to day, as seen particularly in Case III, where 
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the pulmonary shadow appeared, and largely disappeared alternately 

for six days. . . • • j ^ 

It is difficult to explain the sudden rise in temperature coincident 

with the collapse attack and the clinical chart as a whole, without 



Fig. 10. — Case II, March 14. Shadow much more dense. Heart displaced a 
little more to the right than on previous day. A comparison with the roentgen-ray 
of previous day indicates a secondary collapse. 



Fig. 12.— Case III, March 9. Very dense shadows of entire right chest with 
marked cardiac displacement toward the affected side. 


accepting the belief that there is infection in the collapsed lung. 
The disproportionate rise in pulse, rate and respiration is easily 
accounted for on the basis of the sudden onset of the collapse with 
marked cardiac displacement, and severe circulatory embarrass- 
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ment. Case I exhibited a leukocytosis of 34,800 on the day fol- 
lowing the collapse attack. 

The first glance at the radiographs of these cases, impresses one 
with the absolute density of the involved lung. Not even a large 



Fig. 13. — Case III, Marcli 10. Marked evidence of clearing in area of upper lobe 
and laterally contrasted with roentgen-raj’’ of previous day, with return of heart 
shadow to the left, almost to its normal position. 



Fig. 14. — Case III, March 11. Recurrence of dense shadow of right chest, with 
heart greatly displaced toward the right. Very similar to Fig, 12. 


empyema obscures the rib shadows so completely. It seems that 
there must be more than pulmonary collapse present to explain 
these unusual radiographs. Massive pleural effusion is eliminated 
as a possibility, because the cardiac displacement is toward the 




Fig. 6. — Case I, clinical chart. There was a sharp rise of temperature to 103° F., 
pulse 136, respiration 38, on day following operation. This was eoincident with 
the ‘‘collapse attack.” Note return of temperature to normal with sharp drop of 
pulse-rate and respiratory-rate on February 24, when roentgen-ray still showed 
marked density of entire right lung. 



9 chart. “Collapse attack,” probably occurred March 

lin ° oi^ration, at wluch tune the temperature rose to 102° F., pulse 

norinar'^d'^np" I?"’ ^rarcli 14 the temperature, pulse and respiration were 

dcn^fv^t X • I*; 7 in roentgen-ray. which shows greater 

<lonsit> of the right lung than that of the pro\nous day. 







Fig. 18. — Case III, clinical chart. "Collapse attack,” occurred March 8, the day 
following operation. It is interesting to note that the rises of temperature, pulse 
and respiration occurred coincidently with the times that the radiographs showed 
dense shadowing and that the remissions correspond to the times when the radio- 
graphs showed marked clearing of the shadow and the rettirri of the heart toward 
its normal position. 



Fig. 21 . — Case IV, clinical chart. Typical chart with elevation of temperature, 
pulse and respiration. Note that the entire duration of the postoperative compli- 
cations was two days. 
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affected side, and is impossible, when Ave take into consideration 
comparatiA^e daily roentgen-rays. A small amount of fluid, AAdiicli 
has no great bearing on the condition may possibly liaAm been 
present. Because of the position of the heart, exploratory pleural 
puncture AA^as not done. 



Fig. 15. — Case III, March 12. Remarkable clearing of shadow contrasted with 
previous da.v. Heart less displaced than in Fig. 14. 





-s 



Fig. 1G. Case HI, March 13. Extremely dense shadow as in Figs. 12 and 14, 
with similar cardiac displacement, 

The most likely assumption, on Avhich to explain the extraordinary 
roentgen-ray density, all things being considered, is that there is 
retention of secretions (fluid) Avithin the collapsed lung. 
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Chevalier Jackson, most recent edition of his book, on 
Bronchoscopy and Esophagoscopy, reproduces a radiograph show- 
ing the lodgment of a foreign body, the foot of an alarm clock, in 
the left main bronchus. The left lung is diffuse!}^ opaque and file 



Fig. 17. — Case III, March 14. Marked clearly in area over upper lobe and laterally 
very similar to Figs. 13 and 15, with heart shadow nearly in its normal position. 



Fig. 19. — Case IV, February 26. Dense shadow, lower left chest. Heart displaced 

toward affected side. 

cardiac shadow is definitely displaced toward the left (the. affected 
side). He describes this as “atelectasis and drowned lung,” a diag- 
nosis based on direct bronchoscopical observation. 

Unfortunatel3'', there were no facilities to do direct bronchoscopy 
on anj" of these cases, nor have I been able to find a record of it 
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having been done in any of -the cases of postoperative collapse, but 
pending the appearance of the next case, which Dr. Jackson is very 
eager to bronchoscope, I should like to adopt Dr. Jackson s woras, 
“drowned lung,” and apply them to this condition, and consider that 
these cases are best described as “'postoperative massive pulmonary 
collapse and droioned lung” 

Postoperative massive collapse of the lung, that which I am 
pleased to term massive collapse and drowned lung,_ has been 
accepted as a definite clinical entity since Pasteur’s brilliant con- 
tributions, but the mechanism whereby this condition is produced 
has always been a subject of controversy, and so remains. 



Fig. 20. — Case IV, February 27. Involved area mucli clearer. Heart in normal 

position. 


Pasteur® believes that it is due to an active collapse, the result 
of some defiating force which compresses and empties the lung in 
the absence of any obstruction of the ainvay, and attributes it to 
paralysis of the diaphragm and intercostals. That this expla- 
nation is not tenable for all cases is certain, for many reasons. 
According to Briscoe^® and others, diaphragmatic paralj^sis, due to 
phrenic nerve injury, does not reproduce this picture.’ Secondly, 
it was pointed out by Elliott and Dingley,^^ that if the condition 
was due to active pulmonary collapse, it would have to be assumed 
that the alveolar walls have active contractile power, which assump- 
tion has no support in present physiology. 

If this were true, however, Elliott and Dingley maintain that 
the pressure on the affected side would be higher and the heart 
would be displaced away from the affected side. We know that 
this does not occur. 

Lichthcirn,’^ in IS/S, studied the subject of pulmonary collapse 
by introducing into the bronchi of rabbits laminaria plugs, without 
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"opening the thorax. As the plug swelled, the lung behind it col- 
lapsed. He found that collapse did not occur when the pulmonary 
i^essels were tied. He, therefore, concluded that collapse occurred 
by the absorption of the alveolar air into the blood. From this 
Elliott and Dingley conclude that the bronchus becomes blocked 
with secretion, then the air contained in the lung is absorbed into 
the blood, creating, to phrase it roughly, a vacuum, which causes 
the diaphragm to rise and the heart to be displaced toward it. The 
early occurrence of viscid expectoration, as a usual symptom in 
these cases, suggests that the bronchus has been plugged with this 
secretion. 

If bronchoscopical examination during a collapse attack will 
demonstrate complete bronchial obstruction in the bronchus supply- 
ing the collapsed and “ drowned lung,” then this explanation would 
seem correct, for those cases which occur postoperatively. It does 
not, however, explain all cases of massive collapse. 

Sir John Hose Bradford^® calls attention to the fact that massive 
collapse of the lung maj^ occur in a variety of ways other than 
postoperatively. It may occur as' the result of a gunshot wound 
of the chest wall, where no anesthetic has been given, where no 
penetration has occurred, and where the wound is so slight that 
patients are not confined to bed prior to the collapse attack. He 
states that massive collapse occurs in 5 to 10 per cent of all cases 
of gunshot wounds of the chest. It may be homolateral or contra- 
lateral, and often follows trivial injurj'^ without penetration of the 
pleura. It may also follow severe injuries, such as fracture of the 
pelvis and femur where there has been no chest injury. 

If postoperative massive collapse and dronmed lung has a path- 
ology distinct and separate from that of massive pulmonary collapse 
occurring from other causes, then the opinion of Elliott and Dingley, 
that the postoperative type is due to bronchial obstruction, is 
probably correct. Direct bronchoscopy during a collapse attack 
should decide the question. No explanation has been offered to 
explain massive collapse occurring under the conditions which Sir 
John Rose Bradford describes. 

It is my belief that the two conditions are dissimilar, each having 
a different cause. The former is probably due to bronchial obstruc- 
tion with resulting atelectasis and dronmed lung, the latter a simple 
atelectasis, without bronchial obstruction and without dro'wned 
lung. Perhaps it will be found that the latter results from some sud- 
den vasomotor disturbance. 

Summary. Four cases of postoperative massive pulmonary col- 
lapse are presented, each with comparative roentgen-rays and clin- 
ical charts. 

The extreme radiographic density of the pulmonary tissue makes 
it necessary to consider this condition to be more than simple mas- 
sive atelectasis. 

The opinion is advanced that “massive collapse and drowned 
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lung” exist and that the radiographic findings are thus better 

explained. _ - , x- £ 

Complete bronchial obstruction offers the best explanation tor 

the cause of this condition, despite the fact that direct broncho- 
scopy during a collapse attack has not been done in any of these 

cases. . Ill' 

Pulmonary collapse occurring under conditions other than those 

seen postoperatively, is probably pure atelectasis, without drowned 
lung, and has a different cause, which may be a sudden vasomotor 
disturbance. 

It would appear that massive collapse and drowned lung are more 
common than the surveys of postoperative pulmonary compli- 
cations would indicate, and that the possibility of its occurrence 
should always be kept in mind, especially when called upon to see 
“postoperative pneumonia.” 

The recognition of these cases is of great importance, as their 
prognosis is vastly better than that of postoperative pneumonia, 
embolism, and acute pneumothorax— the conditions with which 
massive collapse and drowned lung are most frequently’- confused. 

I desire to express my great indebtedness to Captain Robert 
Shoemaker, M.C., U. S. A., for taking the radiographs which are 
here reproduced; to Dr. ^Henry Pancoast, who, in the absence of 
Captain Shoemaker, interpreted them for me, and to Dr. Chevalier 
Jackson for his kindly criticism and advice. 
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A CASE OF PRIMARY CARCINOMA OF THE BLADDER WITH 
METASTASIS TO THE BRAIN. 

By William E. Lower, M.D., 

ANH 

Ralph M. Watkins, M.D., 

CliEVELiAND CLINIC, CLEVELAND, OHIO. 

In a careful search of the literature we have not been able to find 
that any case in which a metastasis in the brain has developed 
from a primaiy carcinoma in the bladder has ever been reported. 
Therefore an encounter with a case in which the tissue from a groAvth 
in the brain was of the same nature as that of an original growth in 
the bladder makes it seem wortli wdiile to publish this report. 

Case Report. The patient, a male, white, aged forty-eight years, 
entered the Cleveland Clinic on April 19, 1922. Except for the death 
of an older sister from tuberculosis his family history was negative. 
He had been married eight years and had one child. His past health 
had been fairly good. He had had pneumonia at the age of six 
years, scarlatina at ten, a small hernia and varicocele (never operated 
upon) while in college; and during the immediately preceding j'-ears, 
several attacks of tonsillitis. His habits were fairly good : a moderate 
use of alcohol, but no tobacco and no coffee. 

The patient reported at the Clinic because of difficulty in urina- 
ting, Ten months before this, life insurance had been granted him 
in spite of the presence at the time of some bladder irritation; but 
three months after that examination he had failed to pass another 
examination for insurance because of the presence of blood and 
albumin in the urine, A physician prescribed a special diet and 
asked him to report again in a month. He had not improved, and 
his tonsils and a nasal growth were held to account for his condition. 
About April 1, he had a sharp attack of hematuria following horse- 
back riding. A cystoscopical examination by Dr. Louis E. Schmidt 
of Chicago, disclosed a bladder tumor, probably malignant. IWien 
he came to the Clinic he was having some difficulty in emptying 
the bladder, and showed also a little loss of control of his left foot 
and a slight speech defect. 

Physical Examination. The patient was a well-nourished man, 
weight 185 pounds, height 5 feet 10 inches. The skin was a trifle 
pale, but showed no rashes; pupils equal, regular, reacted well to 
light, no ocular palsy; glasses worn for myopia; teeth showed a 
great deal of dental work but were in good condition; pharynx red; 
tonsils chronicalty inflamed; tongue slightly coated; nasal septum 
was markedly deflected by old trauma; no thyroid nor glandular 
enlargement; lungs normal; heart, aorta, and palpable arteries 
normal; pulse rate 70; blood-pressure 140-95; no tenderness por 

















Fig. 1. A, carcinom.'i of the bladder (low X) ; B, carcinoma of the bladder (hifih X) : 
C, metastasis to the brain (low X): D, metastasis to the brain (hiiih X). 

line; tlie whole tumor could not be seen in one field of the instru- 
ment. The urine showed 30 to 50 erj^throcytes per field, and a 
great many pus cells; the blood count showed 5,020,000 red cells 
7200 white cells, and 75 per cent hemoglobin. The phenolsul- 
phonephthalein test showed a total elimination of 45 per cent 
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25 per cent the first hour and 20 per cent the second liour. The 
blood Wassermann test was negative. 




Fig. 3. — Brain metastasis. 


The possibility that there might be also a tumor of the brain 
was considered at this time, but since the eye-ground examination 
and the roentgen-ray examination of the skull were negati’r'e, this 
opinion was not supported. 
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On April 24, the gro>fti;h in the bladder was removed by a supra- 
pubic incision. Because of the apparent malignancy, 65 mg. ot 
radium were applied for six hours at the seat of the tumor. Heal- 
ing was uninterrupted. . , • 

Gross Pathology of Bladder Tunwr. Tlie tumor was I 2 cm. m 
diameter, rounded, firm, with a fairly small pedunculated base 
surrounded by a section of the bladder wall. 

Histo-paihology of Bladder Tumor. ^ The sections show a rather 
loose connective-tissue stroma largely invaded by malignant transi- 
tional epithelial cells. There is a tendency for the masses of tumor 
cells to form alveoli. These tumor cells are arranged around a 
connective-tissue base as if pedunculated and in this connective 
tissue are epithelial lined spaces which are either dilated ducts or 
acini which are benign (Fig. 1, A and B). ^ 

Pathological Diagnosis: Transitional-cell carcinoma of the urinary 
bladder. 

A short time after the removal of the bladder tumor the difficulty 
in walking and the speech defect became more pronounced and a 
clinical diagnosis of brain tumor was made. 

On June 6, 1922, six weeks after the bladder operation. Dr. 
Walter E, Dandy, of Baltimore, removed from the right internal 
capsule, a circumscribed timior which he believed to be a metastatic 
carcinoma (Fig. 2). The patient made an excellent recovei-y from 
the operation. 

Gross Pathology of the Metastatic Tumor. The tumor was rather 
firm in consistency and about 2 cm. in diameter. It was generally 
spherical in shape, with a rather irregular surface. The color was 
light gray; there was little gross increased vascularity. It cut like 
a very cellular tumor and on section, seemed to be entirely encap- 
sulated. The central tissue was soft, friable, and apparently some- 
what degenerated. It had many small papillary projections (Fig. 3). 

Histo-ggathohgy of Metastatic Tumor. The sections show essen- 
tially the same picture as those presented by the bladder tumor. 
The epitlielial cells are malignant, are of the transitional type, and 
like tliose of the primary tumor have a tendency to group themselves 
in alveoli. The stroma consists of neuroglia tissue. 

Pathological Diagnosis of Metastatic Tumor: Transitional-celled 
carcinoma of the brain, metastatic from carcinoma of the bladder. 

On November 8, 1922, seven months after the removal of the 
bladder tumor a cystoscopical examination disclosed a suspicious 
area in the region of previous grovi:h. Another examination on 
Febru^rj" 12, 1923, ten months after the operation, showed that the 
bladder was free from any signs of recurrence. At this time there 
was still some paralysis of the left arm and leg and the difficulty in 
speech had increased. The patient died early in April, 1923, ten 
months after the removal of the brain tumor, the cause of death 
being a recurrence of the brain metastasis. 
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A Manual or the Practice of Medicine. By A. A. Stevens, 
A.M., M.D,, Professor of Applied Therapeutics in the University 
of Pennsylvania; Visiting Physician to the Philadelphia .General 
Hospital. Prepared especially for students. Eleventh edition, 
entirely reset. Pp, 645; 16 illustrations. Philadelphia and 
London; W. B. Saunders Company, 1923. 

Although too brief and sketchy in character for the routine 
use of the modern fourth year medical student it would seem that 
this manual, which is certainly the standard one in English, is' 
ideally suited for the first and second years, especiallj'' since an 
effort is now being made to introduce the clinical subjects in outline 
at that time. It also has a value in that it -affords oldet students 
and physicians a means of rapidly reviewing the entire subject of 
medicine. The reviewer has found it of signal help also in the 
instruction of nurses. Its accuracy is guaranteed by Dr. Stevens’ 
experience as a teacher and practitioner and bj’^ the eleven editions 
Avithin thirty-one years. hi. 


Heliotherapy. By A. Eollier, M.D., Medical Director of the 
Institutions for Heliotherapy, Leysin; Laureate of the Academy 
of Medicine, Paris; Correspondent Member of Societies .of 
Medicine and Pediatrics, Paris. With the Collaboration of A. 
Rosselet, D.Sc., Lecturer on Physicotherapy, Geneva Univer- 
sity; formerly Assistant at Rollier’s Institutions, Leysin. H. J. 
Schmid, M.D., Radiologist at Rollier’s Institutions, Leysin; and 
E. Amstad, M.D., Surgeon at Rollier’s Institution, Leysin. With 
Forwards by Sir John Henry Gauvain, M.A., M.D., M.R.C.S., 
L.R.C.P., and Caleb William Saleeby, M.D., F.R.C.S. Pp. 
288; 52 illustrations. London; Henry Frowde, Hodder & 
Stoughton (Oxford Medical Publications), 1923. 

Heliotherapy, because of its recent , resurrection from^great 
antiquity is considered a modern therapeutic agent; Dr. Rollier’s 
enthusiasm is infectious. He clearly states the indications and 
contraindications to heliotherapy and considers it a curative agent 
in surgical tuberculosis (bone and joints), but he goes a bit beyond 



tredgold: mental deficiency 40 j 

his scope when he sights a case of diabetes mellitus, in which glj co- 
sui’ia was controlled by exposure to sunlight. One hundred and 
eight pages are devoted to case reports that were^ cured at the 
author’s institutions, which seem much like testirnonials. No 
mention is made of failures. The chapters on the Scientific Basis 
of Heliotherapy,” the “Radiological Diagnosis of Osteoarticular 
Tuberculosis and the Radiographic Control of the Clinical Results 
of Heliotherapy” and “The Adjuvants of Heliotherapy” ate well 
written. The book has a distinct niche in medical literature as a 
stepping stone to a more exhaustive treatise of a subject not yet 
fully appreciated. ' ' L- 


Principals and Practice of Infant Feeding. By Julius Hess. 

• Third edition. Pp'. 496; 34 illustrations. Philadelphia: F. A. 

Davis Company, 1923. 

In the third edition of his already well-known manual on infant 
feeding, Hess has enlarged upon the commonly met symptoms in 
infancy. He has also added chapters dealing with the diseases of 
metabolism. 

The book is concise, complete and most handy for ready reference 
for teacher, student or practitioner. It is well illustrated by nicely 
selected clinical cases and records. 

Tills book deserves a readily accessible space among text-books. 

D. 


Mental Deficiency (Amentia). By A. F. Tredgold, M.D., 

M.R.C.P., F.R.S., (Edin.), Lecturer on Mental Deficiency at the 

London University. Fourth edition. Pp. 569; 30 illustrations. 

New York: William Wood & Co., 1922. 

This is the fourth edition of this well-known work and it consists 
of twenty-two chapters with an appendix and index, eighteen tables 
and thirty illustrations. 

The first three chapters are largely introductory. The next 
four chapters are given to a discussion of pathology, classification, 
neurophysiology and psychology and the phj'^sical characteristics 
of amentia. The remainder of the book takes up various forms of 
amentia, its diagnosis and prognosis and the various forms of treat- 
ment. 

The illustrations are excellent but the type is rather small. From 
a scientific point of view Tredgold has VTitten an excellent book in 
which mental deficiency is discussed from every angle. The stvle 
IS easy and the book should be in the librarv of everv up-to-date 
lihysieian. ‘ ' 
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Local Anesthesia Methods and Results in Abdominal Sur- 
gery. By Prof, Dr. Hans Finsterer, Surgeon-in-Chief, Vienna 
Hospital of the Brothers of Charity, Authorized English ver- 
sion by Joseph P. F. Burke, M.D., Sc.D., LL.D., Attending 
Surgeon, Buffalo Hospital of the Sisters of Charity. Pp. 331; 
42 illustrations. New York: Rebman Company, 1923. 

The markedly successful results with various forms of local and 
conductive anesthesia in the hands of the author are presented to 
the English reader in an excellent translation by his pupil, the 
translator. The first part of the book discusses the general con- 
siderations, the indications and technic of the various forms of 
conductive anesthesia. The second part of the book deals with 
the application of these methods in abdominal surgery, gynecology 
and urology. Many case histories are used in detailing the differ- 
ent modes of procedure. The book closes with a full and up-to-date 
bibliography, with an unusually large number of American refer- 
ences. , W. 


Mistakes and Accidents of Surgery. By Harold Burrows, 
C.B.E., M.B,, B.S. (Lond.), P.R.C.S., Assistant Surgeon with 
the British Expeditionary Force in France; Late Hunterian 
Professor of Surgery at the Royal College of Surgeons of England. ■ 
Pp. 470. New York: William Wood & Co., 1923. 

There is a wealth of clinical wisdom in the pages of this little 
book. It is not a resultory account of interesting or amusing errors of 
omission or commission. The author systematically reviews the 
whole subject of regional surgery with reference to the chief pitfalls 
of judgment and technic. Such a book is born of long experience 
only. The embryo surgeon would do well to read and consider; 
the more mature will be diverted and fortified in many conclusions 
gained from his masters or learned in a harder school. P. 


Functional and Nervous Disorders. Their Classification and 
Treatment. By Donald E. Core, M.D., Lecturer in Neurology, 
University of Manchester, England. Pp. 371; 21 illustrations. 
New York: William Wood & Co. 

This book is divided into six parts; taking up in order general 
considerations, the regressive group of the functional nervous dis- 
orders, the progressive or sympathetic nervous disorders, some con- 
siderations regarding the functional nervous disorders in general, 
diagnosis and prognosis, and lastly treatrnent. In this work op 
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functional nervous disorders Core has given to the profession an 
excellent book on the diagnosis and treatment of the psychoneuroses. 
The chapters on treatment are full of excellent ideas for the handling 
of a very difficult group of cases. Core recognizes, as most neuro- 
psychiatrists do, that the sex instinct can bring about a neurosis, 
but that it is not responsible for the vast majority of functions 
nervous disorders. One might express surprise that the epoch 
making witings of Babinski in regard to hysteria are not more 
frequently mentioned. 


Introduction to Medical Biometry and Statistics.^ By 
Raymond Pearl, Professor of Biometry and Vital Statistics in 
the School of Hygiene and Public Health and of Biology in the 
Medical Scliool, Johns Hopkins University. Pp, 379; 71 illus- 
trations. Philadelphia and London: W. B. Saunders Company, 
1923. 

This book will appeal primarily to the medical writer and research 
worker desiring to know how best to obtain and handle his statistical 
data. The physician who is puzzled by such terms as “skewness,” 
"coefficient of correlation,” “probable error,” etc., which appear 
with even increasing frequency in the medical literature of the day, 
will likewise find this work enlightening, but difficult to understand 
unless he be gifted to an unusual degree with talent for mathematics. 
On the other hand, the expert mathematician will perhaps be dis- 
appointed in failing to find the detailed approach and the matlie- 
matical proof of many of the formula appearing in these pages. 

A. 


BlUTKRANKHEITEN UNb BLUTDrAGNO.STIK. By O. Naegeli, hl.D. 
0. O. Professor der inneren Medizin an der Universitiit Zurich 
und Direktor der medizinischen Universitatsklinik. Fourth edi- 
tion. Pp. 587; 62 illustrations. Berlin: Julius Springer, 1923. 

This book is one of the standard books on the morphology of 
the blood cells, dealing with tlie pathological state of the blood 
and bone-marrow as well as the norm. Dr. Naegeli discusses in 
full and with minute detail, diseases that are associated with dis- 
turbances of the red cells, tlie wdiite cells and infectious diseases. 
Ihere is no mention, however, of the chemistry of the blood. This 
is not an oversight nor is it a fault to be criticised because the book 
is m no sense meant to be a complete treatise on the blood, which 
of course would include cliemistry of the blood. It is, as the title 
says, merely a treatise on blood diseases and blood diagnosis, mean- 
ing the blood cells themselves. The work is the best piece of the 
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printer’s art that we have seen from Germany since the war, the 
paper is of good quality, there is an absence of typographical errors 
and the numerous colored plates at the end of the book are beau- 
tifullj'’ executed. M. 


Laboratory Diagnosis of Syphilis. By Hideyo Noguchi, 
M.D., M.S., Ph.D., D.Sc., Member of the Rockefeller Institute 
for Medical Research, New York, Pp. 392; 59 illustrations, 
of which 13 are in color. New York; Paul B. Hoeber, 1923. ' 

This book aims to present the elementary principles of hemolysis 
and complement-fixation as applied in the serum diagnosis of 
sjqihilis, and also details methods for the identification of Tre- 
ponema pallidum. 

Emphasis is very opportunelj'- placed upon the advantages of 
dark-ground illumination over staining methods for the identifica- 
tion of treponema. The principles and the technic of dark-field 
microscopy are very well presented. Among the staining methods, 
the simplified and reliable buffered-formalin method from the 
author’s laboratory is described. Cultural methods for the Tre- 
ponema pallidum and animal inoculations procedures for their 
detection are omitted. 

The Wassermann reaction is presented in much the same manner 
as in the author’s Serum Diagnosis of Syphilis, 3d ed., 1912, with 
all its inherent objectionable features passed over lightly. The 
practical difficulty of preparing antihuman amboceptor is men- 
tioned, but no mention is made of the diflSculties arising from the 
appearance of specific hemoagglutinins in such antisera. While 
attributing the lack of standardization of the Wassermann reaction 
to unknown and variable quantities of amboceptor inherent in the 
hetero-hemolytic systems, the author yet recommends the inaccu- 
rately gauged doses of available amboceptor used in the homo- 
hemolj'tic system in the form of serum dried on paper. In the 
chapter presenting the system of serum diagnosis recommended by 
the author no mention is made of the titration of complement. 

In discussing the effects of treatment upon the Wassermann 
reaction, much of the material upon which the argument is based 
is represented bj”- work done prior to 1912, so that statements of 
1250 cases treated with sah'^arsan with 40 relapses; 110 cases with 
3 relapses; 789 cases with 33 relapses, appear as obsolete and worth- 
less data in the light of present-day s;jqjhilology. 

The luetin reaction is presented as favorably as possible by 
omitting the recent more critical inquiries into its value. 

An extensive bibliography is appended, but here again, so far as 
serology is concerned, the greater number of the references are old 
and cliiefly of historical interest, S. 
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Physical Diagnosis. By W. D. Rose, M.D., Lecturei on Physical 
Diagnosis and Associate Professor of Medicine in the Dmversity 
of Arkansas. Third edition. Pp* 319 illustrations. St. 
Louis: C. V. Mosby Company, 1922. 

Dr. Rose’s book takes up first the physical examination of the 
thorax and respiratory organs with a very thorough consideration 
of percussion signs and breath sounds. The various diseases of the 
respiratory organs are then discussed fully. The examination of 
the heart is treated in a thorough manner and this section has been 
revised so that it includes important recent work in cardiology. 
The discussion of heart murmurs- is exceptionally good. There is a 
chapter on the Diagnosis of Abnormalities of the Heart Beat, by 
Dr. Drew Luten. Examination of the abdomen and abdominal 
organs and examination of the kidneys are fully discussed and 
examination of the nervous system briefly treated. 

This book is well written, the subject matter well divided and 
the illustrations numerous and well chosen. The treatment of 
physical signs in diseases of the Itmgs are especially good. This is an 
excellent text-book on physical diagnosis. . T. 


The Form aih) Functions of the Central Nervous System. 
An Introbuction to the Study of Nervous Diseases. By 
Frederick Tilney, M.D., Ph.D., Professor of Neurology, 
Columbia University, and Henry Alsop Riley, A.M., M.D., 
Associate in Neurology, Columbia University, with a foreword by 
George S. Huntingdon, Sc.D., M.D., Professor of Anatom}'^, 
Columbia University. Second edition. Pp. 1019; 763 illustra- 
tions. New York: Paul B. Hoeber, 1923. 

The intention of the authors of this book to incorporate the 
anatomy and physiology of the central nerv^ous system as essential 
parts of the practical knowledge necessary to the proper diagnosis 
and treatment of disease has been so well accomplished that this 
second edition has been demanded. The work has successful^' 
brought about the result for which it was designed, namely, “To 
fill the gap between morphology and the practical requirements of 
clinical medicine; to visualize the living nervous system, to make 
accessible an appreciation of its vital relation to the functions; which 

go to make up life, as well as the defects in these relations which 
result in disease.” 

1 he great value of the book to every medical student, more par- 
ticularlj perhaps to the one who intends to take up neurologv as a 

specialty, as noted on the appearance of the first edition, is again 
licrc stressed. 


444 


EEVIEWS 


An Inteoduction to the Study of Mental Disoeders. By 
Francis M. Barnes, Jr., M.A., M.D., Associate Professor of 
Nervous and Mental Diseases in the St: Louis University Medical 
School. Second edition. Pp. 295. St. Louis: C. V. Mosbj’^ 
Company, 1923. 

This book is a combination of two of Dr. Barnes’ former works, 
namely, his Introduction to the Study of Mental Diseases and 
his Notes on Mental Diseases, which have been revised and con- 
siderably amplified, with some entirely 'new chapters added, and 
more extended consideration given to certain types of mental 
disease. The new chapters liaA^'e to do with the subject of mental 
hygiene and social psychiatry, also the mental factor in industry 
and vocational guidance. They are both well written, and the 
sound interpretation of mental hygiene very well stresses the 
present method of study of mental medicine, i. e., the progressive 
mind of the psychological conception. This is well balanced by the 
importance paid to the non-specificity of mental disease in another 
chapter. The book can be heartily recommended to medical 
students as a brief of psychiatric fundamentals, which will be of 
great value to psychiatric social workers as well. G. 


Minor Maladies. By Leonard Williams, M.D., Physician to 
the French Hospital. Fifth edition. Pp. 414. New York: 
William Wood & Co., 1923. 

This little book will always prove useful because the minor 
maladies are often the most difficult things the physician has to 
treat. It is full of practical suggestions and has a certain ease of 
presentation which is so characteristic of English medical writings. 

M. 


The Care of the Baby. By J. P. Crozer Griffith, M.D., 
Professor of Pediatrics in the University of Pennsylvania; Physi- 
cian to the Children’s Hospital and Consulting Physician to St. 
Christopher’s Hospital for Children. Seventh edition. Pp. 
478; 104 illustrations. Philadelphia; W. B. Saunders Compan}'’, 
1924. 

Griffith’s book on the care of the baby has been a standard 
since 1895. The fact that it has reached such an enormous circula- 
tion and is so extensively used is sufficient evidence of its value. 

M. 
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Isoagglutination in New-born Infants and Their Mothers. A Possible 
Relationship Between Isoagglutination and the Toxemia of Pregnancy. 
— In an interesting study of the isoagglutination reaction in 180 women 
and their new-born infants, McQuarrie Johns Hopkms Hosp., 

1923, 34, 31) finds the blood group to be completely established at birth 
in 11 per cent of the infants and to be partially established in over half. 
The blood group of the infant might or might not be the same as that 
of the mother, so that McQuarrie concludes the intact placenta is 
impermeable to isoagglutination. Sixteen outspoken cases of eclampsia 
and 24 of mild or potential eclampsia were included in the study, and 
it is most interesting to note that over 70 per cent of these cases of tox- 
emia occurred in the small group in ivhich there was interagglutination 
between fetal and maternal blood. Toxemia occurred 165 times more 
frequently when the maternal and fetal bloods were demonstrated to 
be incompatible than when they Avere in the same isoagglutination group. 
Conclusions as to the actual importance of these findings in discovering 
the cause of eclampsia are Avithheld until further Avork can demonstrate 
some mcclianism by Avlnclj the fetal blood can gain access to the maternal 
circulation. Perhaps hardest of all to be explained will be the eclamptic 
seizures coming on some time after delivery. A note of warning is 
sounded against transfusing an infant Avdth any blood, even its mother’s, 
AA'ithout first carefully matching for agglutination. 


Studies on the Influence of Pregnancy in Syphilis. 1. The Course 
of Syphilitic Infection in Pregnant Women.— A clinical and laboratory 
study Avas made by IMooke {Bull. Joh7is Hopkins Hosp., 1923, 34, 89) 
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of 178 pregnant women with positive blood Wassermann reactions and 
22 non-pregnant mothers of syphilitic children. Pregnancy seemed 
to cause striking deviations from the usual course of the syphilitic 
infection. The early manifestations of sj’^philis may fail to appear if 
infection and impregnation appear, or if thej’- do appear, they are much 
milder than is usual in non-pregnant women. This protection against 
the disease afforded by pregnane^'- often persists for manj^ years, and 
in a few cases for the remainder of the patient’s life. In the women 
who developed late manifestations of syphilis, the visceral involve- 
ment, especially cardiovascular, was most often seen. Tertiary lesion 
of the bones, skin and nervous system were rare. The Wassermann 
reaction in these cases of latent s 3 T)hilis was very prone to marked 
■^vacillation without treatment, either a negative or positive reaction 
during pregnanejv being changed to the opposite after delivery. 


Bronchial Moniliosis.— Steinfelt (Jour. Am. Med. Assn., 1924, 72, 
S3) describes 15 patients with bronchial asthma and chronic bronchitis 
in whom an allergic state with regard to the usual pollen and epidermal 
food proteins was not demonstrable, all of whom showed an interesting 
bronchomycosis with the appearance of monilia in the sputa. All of 
these patients showed eosinophilia. The ages varied from twenty- 
five to sixty years. Seven were in men; S were in women. In all the 
process began in Philadelphia, Clinically these were chracteristic 
instances of bronchial asthma associated with general bronchitis and 
paroxysms of expiratory dyspnea with audible .wheezing, and, in the 
active stages, sonorous and sibilant rales generally on both sides. In 
some there were also subcrepitant rales and a pictme which, at times, 
suggested bronchiectases or tuberculous changes. But there was never 
dulness on percussion and all cases cleared up under proper treatment. 
In all of these cases there were found in the sputa, white, chalk-like 
particles or indeed actual islands composed of colonies of yeasts. Some- 
times they were amber colored. Under the high-power objective they 
consisted of globular fat-like spores and sometimes in severe cases, 
developed hjvphse and mycelia. Cultures of these particles j^ielded 
yeasts of the genera Monilia cryptococcus and endomyces. Suspen- 
sions of cultures injected into guinea-pigs intraperitoneally or intra- 
tracheally produced eosinophilia in the exudates and in the blood, and 
eosinophilia were always present in the human beings. While insisting 
upon the careful attention to any abnormalities in nasal passages, ton- 
sils and sinuses, it is the author’s belief that striking benefit resulted 
from the employment of iodides in doses of from 2 to 4 gm. per day 
(gr. XXX to exx) . Moreover he feels that improvement was facilitated 
by the injection of vaccines prepared according to the method of 
Michel. 


Hyperglycemia as an Etiological Factor in Certain Dermatomes. — 
McGlasson (Arch. Dermal, and Syph., 1923, 8, 665) has studied a large 
number of chronic dermatoses from the standpoint of the sugar content 
of the blood. Most of the conditions could be grouped under the head- 
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ing of “eczema,” using tliis term generically. In but few of the cases 
was there a glycosuria, but most' showed a blood sugar content ot 
higher than 0.11 per cent, which was taken as the upper limit of norinal. 
The usual treatment was used, including roentgen-ray, but in addition 
a restricted carbohydrate diet. The improvement was so mucli more 
striking ^^d^en carbohydrate was restricted, that the author concluded 
that a hyperglycemia was at least -one ^of the factors in this class of 
dermatoses. This conclusion was strengthened by the fact that there 
would often be a return of the dermatitis if carbohydrate was added 
too rapidly to the diet. A number of extremely interesting cases are 
cited. 


Treatment of Neurosyphilis. — Solomon {Jour. Am. 'Med. Assn., 
1923, 81, 1743) describes the anatomy of the central nervous system 
in relation to syphilitic infection and makes a worth-while differentiation 
between parenchymatous syphilis, such as paresis or tabes, and men- 
ingo-vascular syphilis. He points out how the central nervous system is 
separated and shut off to a large extent from substances in the general 
circulation. In general, it ivas found that meningo-vascular sjTphilis 
reacts the more favorably to treatment, and this confirms previous 
work. Some cases of what were apparently paresis, however, did very 
well on the ordinary treatment with arsphenamine, mercury, and 
iodides. The author advocates introducing the medicament as near the 
site of pathological change as possible, using the lumbar, cisternal, or 
ventricular routes, as indicated. The immunity of the patient is a 
factor, and mention is made of the theory of increasing the immunity 
by inducing febrile reactions, such as by injection of foreign protein, 
or by inoculation with malaria. Solomon mentions tryparsamide in 
passing. Further reports of the use of this drug in paresis will he 
interesting. 


On Bronchial Breathing.— Martini and Mueller {Deutseh. Arch, 
f. klin. Med., 1923, 143, 129) making a new contribution to the inter- 
esting series of studies on physical dhignosis which have come from the 
latter’s clinic. By ingenuous methods of analysis of the vibrations 
induced in the air content of various systems of tubes analogous to bron- 
chi and in bronchi in the human body they come to the conclusion that 
the point of origin of the sonorous vibrations characteristic of bronchial 
breathing lies in tubes of a relatively large lumen— those with a diam- 
eter of from 4 mm. upward. To convey these sounds to the periphery 
so that they may be audible on auscultation of the chest there must be 
a continuous area of solidified tissue reaching from the periphery to a 
depth of from 3 to 5 cm., for such is the usual distance of such bronchi 
from the periphery. But a small layer of normal lung tissue masks 
tubular respiration. Only near the spine, in the interscapular space 
may areas of solid tissue from 1 to 2 cm. deep suffice to convey bronchial 
respiration to the ear. The conception that bronchial respiration is 
characteristic of solidified lung tissue and is produced in the finest 
bronchi with firm walls has no foundation. 
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Retroperitoneal Perirenal Lipoma.— Johnson {Boston Med. and Surg. 
Jour., 1923, 189, 907) says that lipomata are probably the most fre- 
quent growths in retroperitoneal sites. Owing to slow growth and 
lack of characteristic symptoms they attain great size before their 
discovery. The most common sites are the perirenal fat and the fat 
at the root of the mesentery. These growths are more frequent in 
females than in males, and between the ages of forty and fifty years. 
They may be pure lipomata, but rather more than half are of the mixed 
variety. They may undergo sarcomatous degeneration. Emaciation 
at times becomes marked — the condition being inoperable in some cases. 
Mortality is between 15 and 20 per cent. 


Subperiosteal Resection of Long Bones in Osteomyelitis. — Beye 
{Surg., Gynec. and Obst., 1923, 37, 732) states that it is fundamentally 
unsound to do a subperiosteal resection of the shaft of a long bone for 
osteomyelitis. In performing such an operation bone may be sacrificed, 
which if properly drained would not only be viable but play an import- 
ant part in the restitution of the diseased shaft. Regeneration of bone 
from the periosteum remaining after subperiosteal resection may be 
limited and stop far short of a functional end-result. Deformities are 
likely to follow such an operation with resultant functional disability. 
The radical removal of diseased bone by this procedure does not neces- 
sarily mean that infection has been eliminated. 


Arthoplasty.— Groves {Brit. Jour. Surg., 1923, 11, 234) says that 
arthroplasty should be defined as an operative procedure upon an 
ankylosed joint, which has the object of restoring mobility. The 
pseudoarthrosis which sometimes results from a simple fracture proves 
that a new joint can be formed including fitting articular ends, capsule 
and synovia, without any plastic operation. Clinical evidence as to 
the result of arthroplasty is conflicting. There is ample evidence that 
operative mobilization of the elbow-joint is usually followed by greatly 
improved function, while arthoplasties for hip and knee often lead to 
disappointment or failure. The condition most favorable for arthro- 
plasty is bony ankylosis due to trauma or pyemia which has long been 
cured. Certain cases of tubercle and osteoarthritis also give good 
results. The essential aet in arthroplasty is to make a gap between 
the articular ends and to maintain this gap while healing takes place. 
Shaping and covering the articular ends is useful, but not essential. 
Continuous traction on the articulation and early voluntary movements 
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are the essentials of after-treatment. In the elbow the indications in- 
clude all cases of bony ankylosis free from active infection, exc^t those 
in which a strong useful arm is present in a labormg man. The best 
operation for the elbow is to preserve the whole width of the humeral 
condyles and to cover this bone with a free flap of fascia lata. In the 
hip, for simple ankylosis, an osteotomy of the neck of the femur with 
interposition of a flap taken from the trochanter or from the capsule. 
For massive hypertrophic ankylosis a subtrochanteric osteotomy, \vith 
the interposition of a fascial flap, forming a saddle-shaped joint. For 
osteoarthritis, excision of the head of the femur is indicated. In the 
knee, the importance of stability and painlessness makes any mobilizing 
operation unjustifiable if the joint is fixed in a good position. It is 
only in the cases of ankylosis of both knees that arthroplasty is to be 
considered. The use of free fascia to cover the lower end of the femur, 
the preservation of the lateral ligaments and the use of a jointed knee 
cage for some months after operation are the special points on which 
stress must be laid. If lateral mobility persists, then lateral and crucial 
ligaments must be reinforced by a second operation. 

Biiharziasis of the Ureter.— BRAHiM.(La?icet, 1923, 205, 1184) says 
that biiharziasis of the ureter exists, and may be the only or the most 
prominent manifestation of the disease, which is usually bilateral, 
though more advanced on one side than on the other. The disease 
is very chronic and the stages merge one into the other. The disease 
ends in the formation of fibrous tissue which replaces the normal coats 
of the ureter. This leads to contractions and narrowing or even com- 
plete obliteration of the lumen of the lower part of the ureter. Secon- 
dary to this, the upper part of the ureter and pelvis of the kidney become 
dilated. Ascending infection is rare and is mostly a complication of 
biiharziasis of the bladder. If neglected, the disease is very fatal, 
ending in death from uremia and rarely from septicemia. 

Experimental Cord Crushes.— McVeigh {Arch. Surg‘, 1923, 7, 573) 
states that edema and hemorrhage are factors to be dealt with in partial 
lesions of the cord. Release of pressure seems to have no effect in 
checking edema formation. In complete lesions of the cord, the cord 
at the site of the lesion is reduced to a pulp and blood mixture, and the 
ends of the cord separate for a short interval. The pulp is forced into 
segments above and below the lesion, and causes an increased intrapial 
pressure, which is released in one of two ways; by rupture of pia, or 
the tracking of pulp up and doivn the cord until pressure is relieved. 
The area of the cord involved in complete lesions is the area of least 
resistance, located in the ventral part of the dorsal white columns and 
that part of the central gray matter dorsal to the cerebral canal. 


Cardiorrhaphy in Acute Injuries.— Smith (Atm. Surg., 1923, 78, 
G96) says that cardiorrhaphy is a comparativelv recent advance in 
surgery. The human heart is very tolerant of manipulation. This 
fact has been repeatedly demonstrated, especiallv in connection with 
foreign body extractions during and since the World War. Surgical 
pneumomorax is remarkably well tolerated. The sjTnptomatologv of 
lieart injuries v.aries widely and as a consequence the diagnosis of "this 
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condition is often very difficult. Therefore exploratory operations, are 
justifiable. Transpleural tlioracotomy under general anesthesia is prob- 
ably the procedure best suited to the average case of this type. Drain- 
age in this case can be accomplished best through the medium of a 
simple valve-tube drain through the chest wall. 

. Surgery of Seminal Vesicles. — Moerisey and Smith (Surp., Gynec. 
and Ohst, 1922, 37, 480) says that inflammation of the seminal vesicles 
is a well-defined and recognized surgical condition occurring usually as 
a sequel to previous infections of the genito-urinary tract. It is a con- 
dition that can be relieved surgically either by drainage or extirpation 
of the vesicles. Operation on the vesicles combine all difficulties of 
perineal prostatic surgery and a well-established technic must be 
employed properly to meet indications for operation. Procedures 
aiming to drain vesicles through skin incisions - and punctures are 
ineffective, and results reported following inaccurate technic cannot 
be taken into account. Figures and results in a large series of cases 
with bacteriological findings and improvement noted in a large propor- 
tion of cases justify the establishment of the operation and a more 
frequent use as a surgical procedure in selected cases. 


Tuberculous Enterocolitis.— Lemon {Minn. Med., 1923, 6, 572) says 
that the fundamental functions of the body in tuberculosis are appar- 
ently affected by the disease itself, and not influenced particularly by 
the site or area involved. Obstruction or stenosis and perforation are 
more common in tuberculous enterocolitis than has been believed. 
There are no characteristic symptoms which will definitely locate in 
any special area of the bowel. The surgical and necropsy evidence of 
tuberculous enterocolitis is almost invariably more widespread than 
the clinician could anticipate. 


The Relation of the Bowel to B. Coli Kidney Infections.— David and 
McGill {Jour. Urol., 1923, 10, 233) say that in control dogs witli 
normal intestines the mesenteric glands contain bacteria in over 50 
per cent and contain B. coli in 33 per cent of the glands examined. 
These facts speak conclusively for the passage of orgam’sms from the 
normal bowel to the mesenteric glands. Injection of large amounts of 
actively growing B. coli into the normal gastro-intestinal tract of dogs 
was associated with the presence of B. coli orB. coli-like organism in the 
urinary tract in 3 of 11 dogs. It is probable that" these organisms 
reached the urinary tract by way of the blood stream. No evidence 
was forthcoming that organisms reaching the mesenteric glands from 
the bowel tended to involve the urinary stream by way of the Lm- 
phatics. The significant of the passage of intestinal organisms through 
normal as well as a pathological bowel wall to the, mesenteric glands 
cannot be overlooked. While it is undoubtedly true that these, organ- 
isms reach the blood stream in but relatively small numbers and incon- 
stantly, it is nevertheless possible that increased virulence of the organ- 
isms, lowered resistance of the host'as well as actual lesions of the bowel 
wall would greatly increase this number of organisms reaching the 
blood stream. . ... • 
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Principle Viewpoints on the Question of Protein Therapy.— Schmidt 
(Therap. d. Gcgemo., 1923, 64, 337) gives the practical indications for 
protein therapy, and reminds the reader that no real difference exists 
between the results obtained by injections of blood, serum, vaccines, 
milk or tuberculin. In general the use of proteins is comparable to 
hydrotherapy in its non-specificity, both measures affecting the whole 
system in a general way. The general principles of protein therapy 
have been derived from empirical experience, and though various 
substances may apparently give the same clinical macro- and micro- 
scopical results, nevertheless the chemico-biological results may be 
different. He bases the indications for protein therapy on two facts: 

(1) Injection of protein substances causes increased bio-chemical 
activity of which an increase in body temperature is only one indication; 

(2) injection of protein substances increases the bio-chemical reactions 
at a point in the body where some focus of low-grade infection already 
exists— from Which he infers that two results may follow: (1) In 
chronic inflammatory conditions a continuation of the inflammation 
may lead to a diminution of the same; or a lighting up of a chronic 
stationary condition may result in its complete cessation; (2) focal 
reactions are double phased under the action of protein substances, 
that is, with an increase of the inflammation, fever, etc., in the 
negative phase there follows a positive phase shown by the diminution 
of the temperature and subsidence of the inflammation, and the patient 
feels well during this positive phase as he felt ill during the negative 
phase. The particular indications for protein therapy are formulated 
liy the author as follows: (1) Clmonic, fixed and focal exogenous 
infections, c. g,, tuberculosis of bones and peritoneum; gonorrheal 
rheumatism and epididymitis; chronic eye, ear and joint processes; 

(2) chronic indolent endogenous aseptic inflammations, and abnormal 
metabolic conditions attending them, e. g., neuralgia and arthralgia 
with disturbed uric acid metabolism; also constitutional diseases such 
as late rickets and osteomalacia. Bronchial asthma and cases of high 
blood-pressure are often influenced for good because of their close 
relation to abnormal metabolism. Combining the protein injections 
with other therapeutic measures may increase the effectiveness of the 
the latter, c. g., milk injections with adrenalin in osteomalacia, neural- 
gia, chronic artliritis and late rickets, and with thyroid tablets in obesity; 

(3) chronic febrile states can often be cured as a result of the double- 
plunscd reactions of protein therapy; (4) hemorrhage. In particular 
milk injections have been proved to create an increased coagulating 
power in the blood. In severe hemorrhage (typhoid and duodenal 
ulcer) protein therapy is often indicated. The following technic is 
advi.sed by t;he writer: 'IVliole milk sterilized for ten minutes in the 
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water bath is used as the protein substance in this form of treatment. 
This combines the albumens of the milk with the dead bacteria always 
present, of which the streptococci and bacillus coli appear to be the 
principle agents in producing a reaction. The secret of the value of 
protein therapy lies in the focal reaction. The dose is given intra- 
muscularly and varies betu^een 0.5 and 5 cc. Whenever high fevers 
may be caused as in tuberculosis, lues, pernicious anemia, and leukemia 
it is wise to begin with small doses of 0.5 cc. The injections are given 
every two or three days and an amount used which will give a moderate* 
■general and focal reaction. The length for such a course of treatment 
is about four weeks. 

Experiences with Atophanyl. — Zimmermann {Therap. d. Gegemo., 1923, 
64, 390) reports successful results in the treatment of acute rheumatism, 
neuralgia, and chronic rheumatism with atophanyl (E. Schering) which 
is a solution of the sodium salts of salicylic acid and atophan for intra- 
venous or intramuscular injection. The ampules contain 0.5 gm. of 
each salt dissolved in 5 cc of liquid. This preparation can be given 
to patients with kidney or liver trouble without damage, but should 
not be used in cases of pneumonia or pericarditis. Five cc of atophanyl 
are given once each day for three days, and the results obtained were 
more satisfactory than those obtained by the use of sodium salicylate 
or of atophan by mouth. 


The Treatment of Pyelitis.— Hohlweg (Munchcn. med. Wchnschr., 
1923, 42, 1297) concludes from his extensive experience in the treatment 
of pyelitis and cystitis that the most important agent is local irrigation 
of the bladder and kidney pelvis with 0.5 to 1 per cent solution of silver 
nitrate. He irrigates the kidney pelvis two to four times a week using 
the 0.5 per cent solution, and the 1 per cent solution for irrigation of 
the bladder. Because of the frequency of recurrence he considers no 
case cured unless the urine is bacteria-free. Instead of employing 
urotropin, salicylic acid and other urinary antiseptics he uses intra- 
venous injections of 20 cc of a 0.5 per cent solution of argoflavin daily 
for eight to nine days. One third of the cases of pyelitis and cystitis 
due to the colon bacillus were cured with the intravenous injections 
alone. The remaining two-thirds required in addition the use of the 
irrigations of silver nitrate. He concludes that the ideal treatment of 
infections of the bladder and of the pelvis of the kidney is a combination 
of local irrigation with silver nitrate and intravenous injections of 
argoflavin. 

The Rationale of Parathyroid Therapy.— Vines (Brit. Med. Jour., 
November, 1923, p. 854), calls attention to the similarity of the signs of 
acute infection (fever tachycardia, sweating, shivering, increased 
metabolism, hyperglycemia, and loss of calcium from the body) to 
overaction of the thyroid gland. Overaction of the thyroid submerges 
- the regulating action of the parathyroid as is shown by loss of calcium, 
Continuation of these symptoms in chronic infections leads to a pathos 
logical and new level in the sympathetic-parasympathetic balance, and 
an improvement in chronic infections may be obtained by restoring 
^e pormal balance by the administration of parathyroid sqbstance or 
to § i?s§ ^ep-e? by^ the ^droisistration of calcium salts, 
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The Development of the Topography of the Larynx, Trachea and 
Lungs in the Fetus, New-born Infant and Child.— Noback (Avi. Jour. 
Dis. Child., 1923, 26,' 515) says that the descent of the respiratory 
system in relation to the vertebral column during childhood is not 
peculiar to that period in the development of the individual. It is 
merely a stage in a process in which manifestations begin in early fetal 
life and which continue to operate during infancy, childhood and 
maturity. During fetal life the topography of the epiglottis shows 
practically no change. It remains quite constantly opposite the first 
cervical vertebra. This level persists through infancy and chil^iood 
until puberty, when the adult relationship is attained so that it lies 
opposite the third cervical vertebra. The inferior margin of the cricoid 
cartilage and the lower limit of the larjmx descends during the course of 
prenatal life from opposite the third to opposite the fourth cer%'ical 
vetebra, a distance of one vertebra and one intravertebral disk. . During 
infancy this relationship remains constant, but during later childhood 
another descent to the level of the sixth cer\dcal vertebra takes place, 
a drop of two vertebrje and one disk. With the reaching of maturity 
the inferior limit of the larynx is opposite the seventh cervical vertebra. 
The bifurcation of the trachea undergoes a descent from opposite the 
third to opposite the fourth thoracic vertebra, a descent of one vertebra 
and one disk. This relationship is maintained during infancy, but in 
childhood another descent takes place, and by puberty the bifurcation 
is opposite an area between the fourth and fifth thoracic vertebra. 
Tins level is maintained tluough adult life. The apices of the lungs 
remain at practically the same level as the suprasternal notch through- 
out the course of fetal life. The upper poles of the lungs in relation 
to the vertebral column undergo a slight descent during prenatal life 
from a level opposite the seventh cervical or first thoracic vertebra to 
the upper margin of the second thoracic vertebra. This Ie\'el is appar- 
ently inaintained throughout the course of postnatal life. The inferior 
margin of the lungs during fetal life undergo a descent from between the 
ninth and tenth to opposite the tenth to twelfth veterbrje. The latter 
level which is present at birth, coincides quite closely to the le^'els 
given in the standard text-books for adults, thus indicating that the 
postnatal growth in length of the lungs is closely correlated with the 
increase in the length of the tliorax. The lobes of the left lung in the 
human fetus do not vary much from the condition in the adult. The 
lobes of the riglit lung are markedly different from the lobes in the adult. 
The depth of the cardiac notch during prenatal life is very variable. 
There k o gcner.al increase in depth with increase in bodv length. 
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The Acidity of the Gastric Contents of Infants.— jMarriott and 
Davidson {Am. Jour. Bis. Child., 1923, 26, 542) point out that the 
acidity of the gastric contents of a group of normal breast-fed infants 
at the height of digestion averaged pii 3.75. The acid normally present 
is sufficient to perform a number of important functions. Any con- 
siderable decrease in the amount of acid is likely to be associated with 
digestive disturbances. The acidity of the gastric contents of infants 
suffering from infections or nutritional disturbances is distinctly lower 
than that of normal infants. Sweet cow’s milk, by reason of its high 
buffer value, is capable of neuti-alizing a considerable portion of the 
acid of the gastric juice. This is one important reason whj'^ large amounts 
of sweet cow’s milk cannot be well tolerated by infants. Milk con- 
taining from 0.5 to 0.7 per cent of lactic acid does not neutralize the 
acid of the gastric contents to any greater extent than does breast milk. 
When such milk is fed undiluted to infants, the acidity of the gastric 
contents approximates that of normal breast-fed infants. It is prob- 
able for this reason that infants are able to tolerate large amounts of 
lactic acid milk. The observations show that the gain in weight 
was distinctly greater during periods of feeding when one of the 
lactic acid containing milks was used, than during the sweet milk 
periods. There was a more striking gain in weight and a lesser incidence 
of gastro-intestinal disturbances among this group of infants than among 
the sweet milk group. 


Eeasons for the Failure to Obtain Relief after Tonsil and Adenoid 
Operations.— Goldberger {Arch. Pediat., 1923, 40, 767) claims that 
sinusitis is a disease common in children and may occur at any age. 
Children,” whose catarrhal conditions of the upper respiratory tract do 
not subside after tonsillectomy and adenoidectomy, suffer in all prob- 
ability from accessory nasal sinus disease. The childi’en who are oper- 
ated upon for the return of adenoid growth are probably victims of 
sinusitis. The antrum is the most frequently involved sinus. TSvo 
forms, the catarrhal and the purulent, are met with. Children should 
not be discharged as cured after upper respiratory infections such as 
cold, grippe, and the like, and after the acute eruptive fevers such as 
measles and scarlet fever particularly, until all signs pointing toward 
sinus involvement have subsided. Children should return at periodic 
intervals after operations on the upper respiratory structures to ascer- 
tain the condition of the sinuses. A hint as to the presence or the 
absence of sinus involvement is often obtained while the patient is 
under ether. Symptoms are usually constant in typical cases. Com- 
plications such as osteomyelitis, abscess of the orbit and of the brain,, 
and meningitis are not uncommon. Diagnosis rests upon the history 
of previous events, roentgenogi-ams, transillumination, and exploratory 
puncture. Treatment is usually conservative. Most men favor suc- 
tion. Operations should be done only after all other procedures have 
failed. 


Syphilis as a Factor in the Etiology of Mental Deficiency. — Weiss 
and IzGUR {Jour. Am. Med. Assji., 1924, 82, 12) tested 1794 sera 
from 1633 patients. Of these, 41 or 2.5 per cent were positive, and 
44, or 2.7 per cent, were doubtful, If every case presenting from one 
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to four plus reactions on tlie cholesterinized antigens is considered a, 
case of sjTiliiUs the total incidence of syphilis based on the Wassermann 
reaction would be 5.2 per cent. One hundi-ed and twenty or 15.5 per 
cent of the patients examined clinically, presented at least one of the 
so-called stigmata. Of these only 13 presented more than one so-called 
stigma, 107 presented only one. Of those that presented only one 
stigma, in 85 it was unilateral or bilateral epitrochlear enlargement. 
In only 1 case was there the typical picture of Hutchinsonian teeth, 
saddle-back nose, rhagades, evidences of, a past interstitial keratitis. 
This study was undertaken for the purpose of determing the frequency 
of syphilis in mental defectives. Less than 3 per cent of tlie defectives 
were syphilitic by serological test. Clinical examination revealed 15.5 
per cent of the defectives with one or more of the so-called stigmata. 
They conclude that sjTphilis is uncommon in mental defectives, and that 
it is less common than in the general population. They question 
whether there is any etiological relationship whatever between syphilis 
and mental deficiency. They claim that if syphilis was a cause of 
mental deficiency, it should occur more frequently in mentally deficient 
children than in mentally normal children. 


Diphtheria Carriers among School Population of Baltimore.— D dull 
and Fades {Am. Jour. Hyg., 1923, 3, 604) made combined nose and throat 
cultures from 7790 children, selected at random from schools situated^ 
in the northeastern section of Baltimore. There were 409 or 5.25 per 
cent carriers of morphological and 136 or 1.75 per cent of virulent diph- 
theria carriers. The rate of carrier infection varied greatly at different 
seasons of the year. The incidence of carriers of virulent diphtheria 
organisms was 3.29 per cent in November and December and 1.49 per 
cent in Feburary and March, and 0.87 per cent in May and June. 
This variation at different seasons in carrier incidence coincides with 
the seasonal variation observed in diphtheria morbidity. There is a 
remarkable constancy at the different seasons of the year in the per- 
centage of cultures containing morphological diphtheria bacilli which 
on further test were found to be virulent. These percentages were 
30.45, 29.59 and 26.09 respectively in tlxree surveys. The seasonal 
variation in carrier incidence was generally consistent in individual 
schools. The rate of carrier infection w'as not significantly different in 
the two sexes for the age period covered in this study. There was a 
slight but not significantly lower carrier rate among colored children 
than among white children.' A slightly but consistently higher inci- 
dence of carrier infection was found in the younger than in the older 
children. Taking in consideration all of tlie schools surveyed, definitel^^ 
but not greatly higher rates of carrier infection were found among those 
children who had enlarged and diseased tonsils than among those with 
normal tonsils. There was no noticeable difference in the carrier inci- 
dence between tliose having had their tonsils removed and those with 
normal tliroats. There was significant difference between those chil- 
dren who had histories of previous attacks of diphtheria and those 
with no such history' in considering carrier incidence. 


The Effect of Light on Organism.— Cr.amer and Drew (Brit. Jour. 
E.rpcr. I nth., 1923, 4, 271) studied the physiological action of light on 
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ordinary mercury vapor bulb on the animal organism. Rats born and 
kept in darkness frequently show a diminution in the number of blood 
platelets as compared with rats kept on the same vitamin-poor diet in 
a well lighted room. This thrombopenia is sometimes associated with 
a definite anemia. Exposure of such animals to a mercury vapor lamp 
increases the number of blood platelets to normal, and if an anemia is 
present, it increases the number of red cells. Rats kept in darkness 
do not exhibit intestinal lesions such as are found in vitamin-A defi- 
ciency^ nor do they develop the bacteria infections, such as xerophthal- 
mia, and septic lymph glands characteristic of that deficiency. They 
do develop these conditions sooner when placed on a deficient vitamin-A 
diet, than rats kept in a well-lighted room. Rats kept on a vitamin-A- 
free diet develop a progressive thrombopenia and atrophy of the intes- 
tinal mucosa. Exposure to a mercury vapor lamp, if applied from the 
beginning of the deprivation of this vitamin, delays the thrombopenia. 
If applied after a thrombopenia has set in, it will increase the number 
of platelets. Such e.xposures do not affect the eventual onset of the 
atrophy of the intestinal mucosa. Therefore it would seem that the 
light stimulates the formation of blood platelets. This explains the 
partial antagonism between vitamin-A-deficiency and exposure to 
light. Light is not an essential to the formation of blood platelets. 
In the absence of light, sufficient vitamin-A will prevent the thrombo- 
penia. 


DERMATOLOGY AND SYPHILIS 


UKDEH THE CHAHGE OF 

JOHN H. STOKES, M.D., 

MAYO CLINIC, nOCHESTEn, MINN. 


Bismuth Salts in the Treatment of Syphilis.— Eurther favorable 
reports on the use of bismuth in the treatment of syphilis have con- 
tinued to appear. Klaudee {Arch. Dermat. and Sypk., 1923, 7, 721) 
summarizes ciuxent observations. The dosage of bismuth prepara- 
tions ranges from 0.1 to 0.2 gm., the injections being given intramus- 
cularly every second to fourth day. Intravenous use is absolutely 
contraindicated. Approximatdy from 1 to 2.5 gm. is probably the 
average total tolerated dose in one month. The good effects persist 
for some time after the cessation of administration. Fifty per cent 
bismuth inunctions in human syphilis exert a feeble spirocheticidal 
action. So far as spirillicidal action is concerned, bismuth can be 
placed about midway between mercury and arsphenamine. Hopkins 
{Arch. Dermat. and Syph., 1923, 7, 745) finds sodium and potassium 
tartrobismutihate more effective than mercury salicylate and prob- 
ably approximately equal to neoarsphenamine. McCafferty {Arch. 
Dermat. and Syph., 1923, 8, 469), with observations on 600 injections, 
rates the eflSciency of bismuth in primary and secondary syphilis as 
equal to that of arsphenamine, though slower both clinically and 
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serologically. He calls special attention to its efficiency in Wasser- 
mann-fast syphilis and in those who have an idiosyncrasy for arsphena- 
mine. Stomatitis and pigmentation of the mucous membranes are 
negative factors in treatment, in his estimation. He noted favorable 
effects on tlie symptoms of neurosyphilis. The dosage for children is 
0.01 gm. per kilogram of body weight, which is proportionately larger 
than for adults (Cajal and Spierer). 

Treatment of Pemphigus. — The intractable character of clironic 
pemphigus and the usual fatal outcome make any contribution to the 
treatment of tliis disease of interest. R. H. and W. D. Davis {Arch. 
Dermal, and Sypli., 1923, 8, 627) report a method of treatment based 
upon the familiar use of arsenic with the addition of coagulen. The 
treatment consists of intravenous injections of 1 gi’. of iron cacodylate 
three times a week and 1.5 cc coagulen subcutaneously. The prepa- 
rations may be used simultaneously or in alternation, and should be 
continued over a considerable period, with rest intervals of one month 
in every tffiee or four. Of 7 cases reported as treated by this method, 
1 recovered completely after eleven months; 2 recovered in from three 
to six weeks; 1 patient was almost well; 1 improving, and there had. 
been 1 death up to the time of reporting. The treatment seemed to 
be the most effective in acute rapidly progressive cases. In the dis- 
cussion which followed the presentation of this paper, and in the 
paper itself, attention was called to the remissions well known to 
occur in pemphigus, some of which may be very prolonged and give 
the impression of cure. Ormsby gave it, as his belief, that pemphigus 
is always fatal, although some cases nm a protracted course. He 
alluded to the value of blood transfusions in occasional instances, 
reporting 1 case in which six were given, with remarkable improve- 
ment. On the other hand, Schamberg has seen no favorable effects 
from this procedure. The general trend of tlie discussion certainly 
indicated tlie profound uncertainty siurounding the treatment of this 
disease and the fact that even apparent clinical cures do not necessarily 
mean a permanent result. Any method of treatment, however, 
deserves consideration and trial under the circumstances. 


Thymus Irraffiation in Psoriatics.— Gawalowski {Acta dennai.-ven., 
1923, 4, 105) discusses his experience with the irradiation of the thy- 
mus gland in adults for the treatirient of psoriasis. The rationale of 
the procedure is based on Samberger’s and Brock’s observations, which 
led them to maintain that psoriasis is a disorder of keratization which 
is controllable to some extent through the hormone of the thymus 
gland. The author discusses in some detail the roentgenological tech- 
nic of reaching tlie glandular tissue behind the sternum, since much 
depends upon accuracy of dosage. In 82 treated cases, 17 per cent 
were cleared up, 48.8 per cent improved, no results were obtained in 
0.1 per cent, 2.4 per cent were made worse and 25.7 per cent disap- 
peared from observation. This gives 65.8 per cent bene6ted, as com- 
pared vith Brock’s 66 per cent. The dosage employed was higher 
tlian ilrock s, and only two treatments were required to produce the 
best r^ults. The interval betu’een treatments was six weeks. The 
9 patients who were made worse or received no benefit were later 
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cleared up witli Byla’s “thymosine.” TAventy non-psoriatics Avere 
likcAvdse treated. Pigmentary disturbance in 1 case, marked sAveating, 
increased capillary ii-ritability and marked itching AA^ere occasionally 
noted. The results in psoriasis justify the method in the author’s 
opinion. 

Arsenical Melanosis and Argyria of the Skin and Mucous Membranes 
after Silver and Neoarsphenamine.— Kogoj (Ada dermat.-ven., 1923, 
4, 94) describes AA^hat appears to be the first authentic instance of 
arg 3 Tia foUoAAung the use of sih'^er arsphenamine. The patient was a 
3 ^oung woman, who, after tAvelve injections of silver arsphenamine and 
tAA^eh^e injections of neoarsphenamine, deA’-eloped a dirty-graj’’ pig- 
mentation of the entire skin and all visible mucous membranes. The 
author studied elaboratelj'' the various differential possibilities and the 
histological characteristics of the lesion, reaching the conclusion that 
the pigmentation combined the knoAvn characteristics of arsenic and 
silver pigmentations of the skin. The literature of the A'^arious pig- 
mentar^'^ disturbances, including melanoses ascribable to the arsphena- 
mine, is elaborateh' cited, with a bibliography" of sixty-eight titles. 


OBSTETEICS 
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EDWARD P. DAVIS, A.M., M.D., 
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An Unusual Accident during Delivery at Term.— Martin and 
Brinkley {J^irginia Med. Month., October, 1923, p. 457) describe 
the case of a multipara in labor supposed to have the child in breech 
presentation. Labor proceeded slowlj" and the phy^sician returned 
some hours after making an examination intending tp give chloroform 
and deliA"er the child. On a second examination, the face presentation 
AA"as recognized. ^Tien the cerA"ix was fully dilated the patient Avas 
given chloroform and pituitrin; this was folloAved by a very" severe 
uterine contraction with several slight pains during the next thirty 
or forty" minutes. There was a moderate flow of dark blood 
from the vagina. The head did not descend and the physician pre- 
pared to perform version. On introducing his hand it entered the 
abdomen; version was quickly" performed and a dead child deliA"ered. 
The placenta was readily removed. On further examination the 
A"aginal vaiilt was almost completely" torn away from the cervix and 
packing of sterile gauze was introduced and the patient sent to a 
hospital. Under anesthesia the abdomen was opened, AA"hen it Avas 
found that the uterus had been torn away from its vaginal attach- 
ments almost completely. The broad ligaments were lacerated almost 
up to the pelvic brim on either side. On the right side the tear extended 
through the vaginal AA'all practically" to the vulA"a. The uterus, left 
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tube and ovary were removed. The torn fascias were brought together, 
the vessels tied and a drain inserted. _ The patient made a some- 
what tedious recovery. There was drainage through the vagina an 
some sloughing tissue came away. About a month after operation 
the patient left the hospital and was found, when examined subse- 
quently, to be in good condition. The combination of chloroform 
and pituitrin seems an unusual one. Apparently the purpose was to 
remove pain and stimulate uterine contraction. The result was what 
may be expected in cases of abnormal presentations and complicated 
labor, when pituitrin is given. No more dangerous procedure could 
be employed. 

Linise Albicantes in Varying Degree in- Pregnancy.— Kermauner 
{MonaUchr. f. Geburish. u. GyMk., 1923, 64, 125) calls attention to 
the fact that the occmTence of this phenomenon in pregnancy has 
been supposed to be of a purelj'^ physical nature. Sellheim has called 
attention to this occurrence as a biological element. The writer has 
studied the subject from this point. It has commonly been supposed 
that this evidence of distention of the skin of the abdomen is most 
marked in young primiparie indicating. the increased tension upon the 
tissues. This, the writer does not accept. He believes that peculiari- 
ties in the shape of the mother’s body predispose to this occurrence. 
He has found this distention of the skin most abundant on the abdo- 
men beneath the umbilicus, extending to the pubes, on the inner 
aspect of tlie thighs, the outer portion of the hips extending to the 
mid-line in cases where the entire abdominal wall has been firm, 
smooth and moderately fat. Where the tissues were relaxed, this con- 
dition developed a hand’s breadth abovm the umbilicus and but little in 
the region of the hips. In some cases this was seen four fingers’ breadth 
above the pubes, extending across the abdomen, the remainder of 
the abdomen remaining free. At other times the upper portion of 
the thighs and hips, and even the back showed this condition. The 
writer believes that edema of the skin has nothing to do with the 
formation of these so-called “stripes.” Furthermore, he does not 
consider that distention alone of the tissues accounts for their occur- 
rence. He has seen a similar condition in the bodies of men where 
the abdojnen has grown fat very rapidly. He has never seen it where 
ascites or tumor was present. He is convinced that the occun’cnce of 
this phenomenon depends upon conditions in the connective tissue in 
the deep fat of the abdominal wall. Pregnancy, naturally', supplies 
the conditions favorable for increased nutrition and for increased 
contraction and relaxation of abdominal muscles. That it is not the 
pressure of the enlarged uterus is shown from the fact that in early 
pregnancy, when the uterus is still deep in the pelvis, patients complain 
of increased pressure and a sensation of weight in the abdominal walls. 
Multiparoe often feel tliis more acutely than primiparre. Distention 
of the bowel may have something to do with this, but the increased 
deposit of fat, called by Bauer ** lipophilic/’ is the essential element. 
In c.'ises where this process goes on in the breasts the stripes may also 
develop. The writer cites the case of a young woman, aged twentv 
years, who became fat very suddenly. In six Tnonths the condition 
had increased so greatly that ascites and edema were present and the 
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appearance of the patient, when compared with a photograph taken 
four years previously, would not have permitted her recognition as 
the same person. These stripes appeared over the whole body with 
the exception of the face. One may the better understand this con- 
dition by considering the connective tissue of the skin as divided into 
practically two layers, one of which is superficial, the other deeper. 
It is in the deeper layer that this phenomenon develops. The writer 
considers the condition knovm as dystrophia adiposogenitalis, as 
allied to that under discussion. A lack of function in the pituitary 
body is thought to be the cause, and if this persists after delivery 
the abdominal fat condition may greatly impair the appearance of 
the patient. One occasionally sees cases in which the elasticity of 
the skin is excessive. In these patients the eyelids, the tissues about 
the neck and about the ears may hang in folds. Very badly nourished 
children may also show these sjrmptoms. In multiparous wonien, 
whose tissues are greatly relaxed and wasted the same is seen. Myx- 
edema must not be confused "vvith this condition. In mjocedema there 
are no stripes formed, and the administration of glandular extracts 
clears up the condition. It can also be differentiated from edema of 
the skin. It cannot be overlooked that in pregnancy all tissues become 
unusually elastic and lose their tone readily. To this is added dis- 
turbances of function in secretory glands, and Avhen these conditions 
are considered it is not strange that such phenomena should appear. 


OPHTHALMOLOGY 
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The Toxic Action of Tobacco and Alcohol upon the Eye.— Sattler 
{Klin. Monatsbl. f. Avgen , 1922, 60, 526) reports that visual disturb- 
ances from tobacco and alcohol have increased six-fold at the Konigs- 
berg University Eye Clinic from 1913 to 1921. Inquiry as to the cause 
of such increase among 47 patients showed that about one-half had been 
smoking or chewing not ordinary tobacco, but self-grovm, simply dried; 
the latter contains about twice the amount of nicotine as the properly 
prepared tobacco of commerce; chemical examination showed, more- 
over, that whereas only 15 per cent of nicotine went over in commercial 
tobacco, 27 per -cent did so in the simply dried form, A cooperating 
cause is unhygienic way of smoking; short dirty pipes, inhalation of 
the smoke into the lungs. The fact that over one-third of the patients 
were imbibers of distilled spirits (0,1 to 0-25 liter daily) makes it prqb- 
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able that the methyl alcohol content of 2 per cent contoined therein 
exerted a toxic effect upon the eye; each daily dose of 0.5 liter contains 
10 gm. of methyl alcohol (minimum toxic dose for the eye ^ gr.) which 
in consequence of protracted oxidation and excretion (methyl alcohol 
three to five days, ethyl alcohol only t^'enty hours) may exert a dele- 
terious effect upon the eye through cumulative effect. Under-nourish- 
ment is a predisposing cause of lessened resistance to poisons. Exairi- 
ination of the visual field for white and colors showed in 21 cases differ- 
ent zones of saturation of the so-called central scotoma; the point of 
greatest saturation in about one-half the cases did not involve the point 
of fixation, but a region between this and the blind spot, generally in 
the mid-point, but occasionally nearer one or the other extremity; in 
the remaining half of the cases saturation was limited to the point of 
fixation; in 3 cases the scotoma lay above or below this point; in none 
did the defect extend into the periphery. During convalescence tlie 
scotoma gradually receded to the point of fixation or to the blind spot; 
a larger scotoma for red in 2 cases vanished before that for blue; all 
the cases were recent. The above clinical determinations of the scoto- 
mata so variable in form, extent and density are explicable by the ana- 
tomical findings of the variable areas of degeneration observed to occur 
in the optic nerve. 

Glaucoma and Syphilis.— Carlotti {Clin. Ophthal., 1923, 12, 428) 
observes that the role played by syphilis in the causation of the differ- 
ent forms of glaucoma has been noted by a number of authors. It 
is, however, remarkable that in the some 50 publications devoted annu- 
ally to glaucoma, lues and its therapeutic indications plays so little a 
role. Thus Elliott in his very complete revierv, does not allude to 
syphilis. Gama Pinto in his article for the Encyclopedia remarks 
“that syphilis has been mentioned among the causes of glaucoma; 
Connor, Rechey, Pflueger and Samelsohn claim to have observed cases 
of glaucoma wliich were not cured by surgical intervention but yielded 
to antisyphilitic treatment. Morax also admits that glaucoma may be 
a secondary consequence of specific disease.” The author reports 26 
cases of glaucoma wliich go to prove that treponemic infection may give 
rise to all varieties of glaucoma, and that such ocular localization is 
subject to the same rules from the therapeutic point of view as other 
manifestations of syphilis. Medical treatment should be prompt and 
prudent -fin two of -Ae cases cited, injections of cyanide were followed by 
apparent aggravation. \^Tien the glaucomatous lesions are advanced, 
surgery takes the place of medical therapeutics. 

Final Results of Sclerecto-iridectomy in the Treatment of Chronic 
Glaucoma.— Lagrange and Baron {Arch, d’opht, 1923, 40, 15), the 
former of whom introduced subconjunctival scleral resection in 1905 for 
the purpose of effecting pennanent fistulization, sum up results obtained’ 
by tins method, in 49 patients operated upon between 1912 and 1921 
and followed from one to ten years; the results show that operative 
success was maintained in 82 per cent of the cases, as regards v'isual 
acuity, if the development of senile cataract subsequently is disregarded, 
and 73.1 per cent if the latter is considered a cause of impaired vision, 
xhe same series shows that the intraocular tension remained normal 
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in 8 per cent, and if hypotonia can be regarded as favorable, in 87.5 per 
cent. There was never any infection, primary or secondary, since the 
scleral orifice was recovered b^'' a thick layer of mucous membrane; 
neither was there hypotonia from wounding of the ciliary body because 
the excision is purely scleral, about 3 mm. in length, and does not 
exceed 0.8 mm. in width and, consequently, cannot touch the ciliary 
body. The writers finally insist that sclerecto-iridectomy is the opera- 
tion for chronic glaucoma and not for the acute disease; after so nianj'^ 
repetitions of this limitation, they profess astonishment that some 
operators fail to reserve the fistulizing method of the Bordeaux School 
for chronic glaucoma and for it alone. 


Diseases of the Optic Nerve in Cerebral Syphilis. -^Eleonskaja 
(Rzmic. Opht. Jour., 1922, 1, 280) found in 100 eases of choked disc 
cerebral syphilis as the cause in 33 (12 females and 21 males); in 26 of 
these the nerve affection was bilateral and in 3 monolateral. In 3 cases 
which came to section, gumma of the brain was found; in 2 hydroceph- 
alus internus; in 1 congenital lues. Of the remainder observed during 
life alone, in 8 there were indications of basilar meningitis, in 10 no 
definite localization and in 8 no objective signs whatever on the part 
of the central nervous system. As regards the remaining cerebral 
nerves, there was present in 9 oculo-motor paresis, in 7 abducens paresis, 
in 1 facial hemianesthesia, in 1 disturbances of smell and hearing, and 
in 1 paresis of the facial. Under specific, usually combined, treatment 
in the majority of cases there was improvement in the appearances 
of the papilla; the visual acuity improved, however, in cases only where 
treatment had been begun sufficiently early. Neuritis of the optic nerve 
was observed in cerebral syphilis only 8 times (6 males and 2 females), 
of which 5 were bilateral, 2 monolateral and 1 in eombination with 
choked disc of the opposite side. Disturbances of vision were absent 
in 2 of the cases, in 2 there was complete blindness, in 2 vision equalled 
and in 2 the determination of the visual acuity was impossible on 
account of the severity of the general disease. In 2 the inflammation of 
the nerve began in the course of the first j’^ear following infection, in the 
remaining 6 cases in tliree, six and twelve years respectively after infec- 
tion. All the cases presented grave involvement of the central nervous 
sytem (cephalalgia, confusion, vomiting, palsies of the extremities, cere- 
bral nerves, etc. ) . Specific treatment caused improvement in the general 
condition in all of the cases. But the visual acuity became normal in 
2 only, the remainder eventuated in more or less marked optic atrophy 
with corresponding diminution of the visual acuity (0.1 and worse). 


The “Laughing” Sign Shortly after the Extraction of Cataract.— 
Charlin {Annul, d’ocul., 1923, 16, 629) remarks that extraction of the 
lens, even under the best conditions, is a procedure subject to numerous 
accidents the results of which are always problematical for the success 
of the operation; it is difficult without ophthalmoscopical e,xamination 
to arrive at a prognosis with any degree of certainty. Such an examina- 
tion cannot be made before the expiration of a week, for the reason that 
it is not prudent to undertake a prolonged investigation before the 
formation of a firm corneal cicatrix. There is, however, a sign easily 
and rapidly obtained which assures a quite satisfactory prognosis at 
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the first cliange of tlie bandage, twenty-four to forty-eigbt liouis after 
operation. It is made as follows: The patient is requested to look 
at the surgeon’s face; the vision will be very confused; if now a strong 
convex lens, say -|-13 D, is held before the eye, the patient immediately 
receives a quite sharp image upon his retina; this pleasant surprise is 
so unexpected that he is unable to restrain a burst of laughtei ; this 
reflex laugh indicates a healthy condition of the deeper membranes. 
Temporary opacities of the media, such as intraocular hemorx’hages and 
masses of cortex in the pupil, may interfere with the formation of an 
image and the interposition of the lens will produce no improvement 
in the vision; such a negative result has, however, only a limited value. 
Reflex outbreak of laughter is a favorable early postoperative indication 
of the success of the operation. 


GYNECOLOGY 


UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 

AND 

FRANK B. BLOCK, M.D., 

INSTRUCTOR IN GYNECOLOGY, MEDICAE SCHOOL, UNIVERSITY 
OF PENNSYLVANIA, PHILADELPHIA, 


Disposition of Ureters in Renal Tuberculosis.— When a nephrec- 
tomy is performed for renal tuberculosis what should be done to the 
ureter? This question has been asked by many surgeons for many 
years and many answers have been forthcoming, usually based upon 
personal opinion rather than on careful follow-up studies. It will be 
of interest, therefore, to consider a report of Walters {Minn. Med., 
1923, 6, 307), of the Mayo Clinic, based upon replies received from 282 
patients operated upon beW^een 1915 and 1920. Ligation of the 
ureter with catgut and sterilization of tlie cut end with the cautery 
seems to have been the most effective means of treating the tubercu- 
lous ureters that were not sufficiently strictured to produce distention. 
In 48 per cent of these cases there was primary union of the incision 
before the patient was dismissed from observation and the incisions 
remained healed without subsequent drainage. Twenty-se^•en per 
cent of the patients similarly treated and whose incisions were drain- 
ing when they were dismissed (from three to five weeks after opera- 
tion) report subsequent permanent healing of their wounds. As might 
be expected, one of the least effective methods of treating the tuber- 
culous ureter from tlie standpoint of wound-healing is sealing the cut 
end of the ureter for from forty-eight to seventy-two hours by leaving 
two pairs of forceps on the renal pedicle, wliich i.s too .short to be ligated 
accurately and securely. This method was necessary in 28 cases. 
In 13 otliiT ease.s the incision healed after the patients had been 
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material was grown anaerobically for four days in ascites brotb and then 
subcultures were made on goat blood agar slants. The culture was 
repeatedly plated out on blood and ascites agar, and the colonies were 
well separated in ascites agar with and without fresh kidney tissue to 
insure a pure culture. It was found that the organism was an obligate 
anaerobe, growing at 36° C., but not at room temperature. A slightly 
offensive odor emanated from successful cultures. The bacillus was 
extremely pleomorphic, forming straight and wavy, non-motile threads 
of various lengths, the bacilli and filaments staining blue with Giemsa 
stain, and bodies within the organisms bright pink. Under certain 
conditions these bodies appeared to fall out of the threads and devel- 
oped into motile spirilla with from 1 to 10 curves. More frequently 
the spirilla developed from the bodies in the interior of the cell and later 
emerged from the end of the thread, or the filament ruptured, liberating 
them. The spirilla then seemed to degenerate, and by Giemsa stain, 
shoAved inside and out elongated, slightly pointed blue bodies containing 
deeply staining granules at their ends, resembling short fusiform bacilli, 
seen in early cultures. The spirillar and bacillary cycles appeared to 
be connected also by a symplastic stage, when a mass of bodies was 
formed due to. changes in the organisms, from which bacilli and tlu-eads 
emerged. The authoress concludes by stating that “these observations 
tend to confirm the theory that fusiform bacilli and spirilla are different 
forms in the life cycle of one organism.” 


Studies of Fusiform Bacilli and Spirochetes. Occurrence in Tonsils 
and Adenoids.— Fusiform bacilli and spirochetes in connection with 
actinomyces-like granules of the tonsils having been noted by Davis 
(Jour. Infect. Dis., 1914, 14, 144) and later, in another series by 
Pilot and Davis (Ibid., 1918, 23, 231) in 25 per cent of extirpated 
tonsils. Pilot and Prams (Ibid., 1923, 33, 134) undertook to determine 
the frequency of these bacteria in excised tonsils and adenoids. Accord- 
ingly, the tonsils of 100 children and the adenoids from 46 of the same 
children were studied. Actinomyces-like granules w^ere found in 19 per 
cent of the tonsils, but in only one mass of adenoid tissue, such a low' 
incidence in the latter being attributed bj' the authors to the nature’ 
of the structure of the adenoids, wuth its folds hanging free in the naso- 
pharyngeal vault, permitting of excellent drainage. Tonsillar smears 
and cultures w'ere made from the bottoms and sides of the crypts. In 
the actinomyces-like granules, filaments, short fusiform bodies, .typical 
fusiform bacilli, spirochetes and Gram-positive cocci comprised a con- 
stant, striking characteristic of these masses, illustrating a remarkable 
symbiotic relationship. Cultures w'ere made by inoculating blood-agar 
slants. Fusiform bacilli w'ere found in 82 per cent of the extirpated 
tonsils and in 32.6 per cent of the adenoids. Spirochetes appeared in 
25 per cent of the tonsils, particularly in the actinomyces-like granules, 
and in 4.34 per cent of the adenoids. Associated w'ith them in both 
tonsils and adenoids were streptococci of the hemolytic and viridans 
types and other bacteria. In morphology, the fusiform bacilli and 
spirochetes resembled those encountered about teeth and in certain 
putrid and gangrenous processes of the mouth and respiratory tract. 
The authors conclude by saying that “the tonsils and adenoids m.y be 
important sources of infections w'ith these organisms and associated 
bacteria.” 
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Studies in Fusiform Bacilli and Spirochetes. Occmrence in Otitis 
Media Chronica. — In a study of chronic middle-ear discharges, Pilot 
and Pearlman {Jour. Infect. Bis., 1923, 33, 139) found fusiform bacilli 
usually together with .spirochetes in 15 instances, in greatest num- 
bers in the intensely fetid, purulent secretions. In the less offensive 
discharges, they were fewer, while in 3 cases in which the odor was 
distinctly foul, these organisms could not be demonstrated. Twelve 
cases, having chronic non-fetid discharges, did not reveal them and they 
were not encountered in cases of acute otitis media. The technic 
consisted of direct smear preparations, stained with 10 per cent carbol 
fuchsin, or gentian violet or by the Fontana method. The fusiform 
bacilli varied in length from 5 to 12 microns and tended to be Gram- 
positive. Cultures were obtained under anaerobic conditions in 2 
instances. On smear, the spirochetes were not as numerous as the 
bacilli, being absent in 3 cases where the bacilli were present. Varying 
considerably in form, some exliibited 2 to 5 turns, others 5 to 15. In 
morphology both the bacilli and spirochetes resembled those found 
in Vincent’s angina, pulmonary gangrene, and about normal teeth and 
tonsils. The authors believe that the pathway of infection is along the 
Eustachian tube from the naso-oro-pharynx, as these organisms could 
not be demonstrated in the normal canal; and that the ordinary pyo- 
genic bacteria prepare the soil for the anaerobes, inasmuch as the bacilli 
and spirochetes were never found in pure form. 
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Housing and Health, -Walker (dm. Jour. Pub. Ilealih, 1923, 13 , 
89 1 ) studied the relation between our health and our environment 
based upon the prevalence of disease in the city of Detroit with special 
reference to the influence of the type and sanitation of dwellings upon 
disease. In the early part of the prasent century, the author states, 
\\ e passed through a period when many ills were attributed to housing, 
llumbmg codes were written with great rigiditv. Diphtlieria and 
scarlet fever were attributed to leaky and defective plumbing which 
permitted sewer air and gas to escape into the room. Lack of ventila- 
tion and foul odors were blamed for tuberculosis and malaria. With 
the greater knowledge of the germ theory of disease and the inodes of 
iraiisnn.'^sion. the pendulum swung to the other extreme when direct 
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contact, or at least very close contact, was held to be of prime import- 
ance in disease transmission and prevalence. The time is now at 
hand for the proper correlation of these factors relati^’^e to housing. 
The data presented indicate quite clearly for the period covered a rela- 
tionship between sanitary enAuronment and infant mortality, tubercu- 
losis and pneumonia, which should not be considered lightly. Secondly, 
the relation of light to the development of rickets and the general wel- 
fare of child-life has become an established fact. The results of this 
study should be sufficient to stimulate interest in the improvement of 
housing conditions, and the formulation of housing codes, which will 
insure the lighting of all rooms used for habitation to an extent equal 
at least to 0.5 of 1 per cent of the outside light intensity. 

Vaccination Technic and Certification.— Grubbs (Pub. Health 
Reports, 1923, 38, 2201) discusses vaccination from the standpoint of 
tlie maritime quaratine officer especially and describes the procedure in 
use at the New York Quarantine Station. The reactions of immunity 
are described briefly and the point is brought out that as soon as one 
of these reactions enables one to judge of the immunity of the individual 
the person maj'^ be released; in other words, vaccination is used not 
only "to produce immunity but also to measure it.” The following 
are the conclusions: (1) By making use of the reactions that folloAV 
vaccination, it is possible to eliminate much of the delay now considered 
necessary to prevent the spread of smallpox; (2) in order to encourage 
vaccination, these reactions should be observed and recprds should be 
furnished the individual as a proof of his immunity; (3) a person certi- 
fied as immune to smallpox should not be detained by any smallpox 
quarantine. 


Results of a Three-year Trachoma Campaign Begun in Knott County, 
Kentucky, in 1913.— McMullen (Rub. Health Reports, 1923, 38, 2463) 
states that in 1912, among 4000 persons examined, 500 or 12\ per cent 
had trachoma. As a result of surgical treatment the disease has been 
practically eradicated. A survey recentlj'^ shows that the treatment 
had been permanently successful in the great majority of cases, and 
that in about ten years the disease had been practically eliminated in 
a 'badly infected region. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Joornai, are received only with the distinct under- 
standing that they are contributed exclusively to this Jouhnal. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, ‘providing the request for them be 'written on the manuscript. 

All communications should be addressed to — 

Dr. John H. Musser, Jr., 262 S. 21st Street, Philadelphia, Pa., U. S. A, 
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OEIGINAL AETICLES. 

ALCOHOL A FACTOR IN ELIMINATING RACIAL DEGENERACY. 

By Charles E. Stockard, Ph.D., AI.D., 

CORNEIili tINU'’ERSITY MEDICAt. COLLEGE, NEW YORK CITY. 

Has the use of alcohol during past generations actually injured 
the physical or mental quality of the present generations? Or, has 
its use actually benefited or improved the quality of the present 
generations in this country? These are fundamental questions and 
are not to be answered in the realms of religion, politics, sentimen- 
talism or prejudice. They are scientific questions and are to be 
answered only by careful investigation. 

The study of human alcoholism is complicated in many ways and 
particularly by the fact that severe alcoholism generally appears in 
individuals with unstable or degenerate nervous systems. In other 
words, it is almost impossible to be certain that the alcohol has 
acted upon an individual possessing the average normal constitu- 
tion. When one critically scrutinizes the records and works back 
on the family histories of abnormal children and the degenerate 
descendants of chronic alcoholics, the element of already present 
familial degeneracy is almost invariably there. The production of 
abnormal or degenerate human beings as a direct result of alcoholism 
has never been demonstrated in a satisfactory manner from the 
scientific standpoint. Until individuals of the most vigorous physical 
stocks have acquired severe alcoholism and later mated with similar 
vigorous persons to give rise to abnormal offspring, we cannot bo 
certain that human alcoholism has produced degeneracy. The 
result of such matings is not available among human records and 
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in order to analyze the problem recourse must be had to the lower 
mammals. 

During the past thirteen years a continuous experiment has been 
conducted in an effort to determine whether severe alcohol treat- 
ments would modify the course of normal development and whether 
such treatments would affect the germ-cells of the species.^ Guinea- 
pigs have been used as the animal material in this study and more 
than 100 individuals have been sj^stematically treated with alcohol 
for periods of from a few months to as long as six j'-ears. Records 
are now available from more than 5000 animals in the various gen- 
erations of the ex'periment. But, as might be expected in the anal- 
ysis of so complex a problem, the results have not always been easily 
interpreted and only after the study of a number of generations is 
the actual effect of the alcohol treatment on the racial stock defin- 
itely determined. 

In considering the effects of alcohol on a guinea-pig, it should be 
borne in mind that the sex-glands and germ-cells of such a mammal 
are placed in the bod}'’ in similar positions and are protected against 
their surroundings in the same way as in man. The tj'pe of placenta 
and its attachment to the uterine wall are closely similar in man 
and the guinea-pig. It is highly probable that toxins contained 
in the blood or fluids of the guinea-pig body would reach the germ- 
cells or the developing embryo by the same routes as in the human, 
if they reached them at all. 

The dosage or degree of treatment necessary to produce similar 
results would no doubt differ widely between the guinea-pig and 
man. However, this is only a difference in quantity and A'ery prob- 
ably when the effective dose is reached for the two animals the 
results would be similar. At any rate, all the visible phj'siological 
effects of acute alcoholic intoxication in man are similarly exhibited , 
by the guinea-pig. Wide variations in individual tolerance and 
other well-known human reactions to alcohol are shown by these 
animals. 

Methods of Control. In experiments such as we are to consider, 
the quality of the animals employed and their hereditary histories 
and relationships are of fundamental importance. Pedigreed guinea- 
pigs have been used which were obtained from eight different 
sources. Before the treatments are begun the animals are mated 
normally in order to test their fertility and the qualify of offspring. 
They are then separated into control and experimental groups. 
The controls are of the same blood lines as the alcoholic stock. 
Brothers and sisters, parents and offspring are in the two groups, 
and actually in some cases the same individuals have first been used 
in the control and later in the experimental groups. There can be 

1 Stockard, C. R.: Arch. Int. Med., 1912, 10, 369; Am. Nat., 1913, 47, 641; 
Stockard and Papanicolaou: Am. Nat., 191G, 50, 65; Jour. Exp. Zool.. 1918, 26, 
119; Brit. Med. Jour., 1922, II, 255. 
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no doubt that any original defect or weakness that may have been 
in the stock from which the alcoholic animals were derived must 
also have been in the control stock, since the stocks are in all cases 
actually the same. The tabulated records are from animals with 
no inbreeding in either the control or alcoholic lines. 

Treatment. The guinea-pigs are treated with the funies of com- 
mercial 95 per cent alcohol to the point of intoxication six days per 
week for various lengths of time. Several have been treated for as 
long as six years and certain of the treated animals have lived to 
become more than seven years old, which is the longest life span 
recorded for a guinea-pig as far as I know. The fumes are inhaled 
while the animals are confined in a treatment tank and all ill-effects 
on digestion which would accompany the administration of alcohol 
by stomach are thus eliminated. Many of the animals have been 
treated with alcohol by stomach but their digestion is disturbed and 
conditions arise which complicate the experiment. 

The daily inhalation of alcohol fumes does not injure the health 
or activities or to any degree shorten the life of the treated guinea- 
pigs. The records of offspring and later descendants of such treated 
guinea-pigs are, however, distinctly difl'erent from the control 
records. Thus the alcohol affects the germ-cells in some way in 
spite of the fact that no deleterious effect on the body or life of the 
treated animal is discernible. 

The records which indicate that the germ-cells of these treated 
animals have been affected or modified by the alcohol treatment 
will first be presented. We may then consider the nature of this 
modification and the bearing the results have on the problem of 
racial quality. Certainly there is no question of greater importance 
than the physical quality of the units composing the race. 

The Progeny of Animals Paired Alternately "with Normal and Alco- 
holic Mates. The simplest and clearest way of ascertaining whether 
the treatments do actually affect the male germ-cells is by a com- 
parison of the oft'spring arising from a normal mother mated alter- 
nately with normal and alcoholic males. The action on the female 
germ-cells or ova may also be tested by allowing normal males to 
sire offspring by alternate service to normal and alcoholic females. 
Table I gives such records from normal animals that have been 
alternately paired with alcoholic and normal mates. 

hen the same normal male guinea-pigs were mated SI times with 
normal females and 81 times with alcoholic mates the records were 
widely diveigent. The 196 young born from the normal combina- 
tion showed a mortality' during the first three months of less than 
23 per cent and none of these offspring were defective. (Guinea- 
pigs arc mature at about three months old, and animals that attain 
this age usually survive as adults.) Of 185 young sired by the same 
normal fathers mated with alcoholic mothers, 50.0 per cent, or 
only a few more than half, lived to reach maturity. The mortality 
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here was about double that from normal mothers, being 43.3 per 
cent as against 22,9 per cent; Almost 6 per cent of these offspring 
were structurally defective while none from the normal combination 
showed any such defects. 


TABLE I. — ALTERNATE MATINGS OF NORMAL ANIMALS WITH NORMAL 

AND ALCOHOL MATES, 


Number of matings . 
Total offspring 

Failure to conceive 

Lived over three months 

Died under three months 

Defective 


Matings of 35 normal 
males alternately with 


Normal 

Treated 

females. 

females. 

81 

81 

196 

185 

2.42 av. lit. 

2.28 av. lit. 

6 

6 

7.90% 

7.90% 

151 

105 

77.03% 

56.64% 

45 

80 

22.96% 

43.35% 

0 

11 


5.95% 


Matings of 44 normal 
females alternately with 


Normal 

Treated 

males. 

males. 

77 

81 

195 

182 

2.53 av. lit. 

2.25 av. lit. 

3 

10 

3.89% 

12.34% 

161 

118 

82.56% 

64.83% 

34 

64 

17.45% 

35.16% 

0 

9 

4.97% 


Still more strilcing data are obtained when the male germ-cell or 
spermatozoon is subjected to the effects of the treatment. In such 
cases we have the records from 44 normal females mated alternately 
with normal males and alcoholic males. The same normal mothers 
produced all the offspring. There were 77 normal matings which 
produced 195 young and there were only 3 failures to conceive. 
Eighty-one matings of the same females with alcoholic males gave 
only 182 ^mung, and over 12 per cent of these matings failed to 
result in conception. There was a mortality of 17.4 per cent among 
the offspring of the normal matings, while the alcoholic fathers sired 
offspring that suffered a mortality twice as high, being 35.1 per 
cent. Nine of the offspring from alcoholic fathers were defective, 
but none from the normal sires. 

This difference between the records of offspring from the same 
normal individuals when paired with normal and alcoholic mates 
clearly demonstrates an injurious action of the experimental treat- 
ments on some of the germ-cells of these mammals. We may further 
analyze very briefly the action of these effects during later genera- 
tions. 

Effects on Later Generations, the Improvement of the Stock, We 
shall consider the records of animals occurring in the different 
generations of the alcoholic stock during the tenth, eleventh and 
twelfth years of the experiment. The experiment taken as a whole 
has always given substantially the same results. Anyone familiar 
with the breeding records of these mammals will^ recognize the 
high quality of the normal control stock used in this study. The 
young are produced in litters of from 1 to 5, the average size litter 
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being about 3, exactly 2.72. The animals are large and well devel- 
oped at birth, the average litter weight being 188.85 gm., ^ that 
the average individuals weighs at birth about 65 gm. During 
the period considered 506 control animals are recorded. The total 
mortality under three months of age was only 22 per cent. It is 
important to note that about one-half of the mortality occurred 
before birth and about one-half between birth and maturity. ^ This 
50-50 ratio between prenatal and early postnatal mortality is 
typical for the normal control guinea-pigs. The prenatal mortality 
consists of abortions, uterine absorptions, which may be very 
accurately detected by careful palpation, and still-born young. _ 

Among 1197 progeny from alcoholic ancestry the average litter 
size is somewhat smaller than the control; there has been more 
early elimination of the weaker embryos. The size of the young 
at birth is not very 'different from the control. The total mortality 
und^r maturity is almost twice as great for these descendants of 
alcoholics as for the control animals, being, after correction for 
litter size, 180 against the control 100. The actual mortality is 38 
per cent against an expected mortality of 21 per cent. 

Now, the point of great significance is that instead of the total 
mortality among the alcoholic progeny being divided into a 50-50 
prenatal-postnatal ratio, as in the control, the prenatal deaths are 
double the postnatal, or are 2 to 1 instead of 1 to 1. The alcohol 
treatments have acted to eliminate more young than would have 
died normally and this elimination has been largely during the 
early stages of development. There are some weak germ-cells and 
embr^ms which die among the normal control stock, but some rather 
poor specimens in all normal stocks do not die during early life. 
More of the weaker embrjms are eliminated from the alcoholic stock 
and a higher proportion of resistant or strong individuals survive 
among the fewer offspring produced. The alcohol is acting as a 
selective agent to eliminate the less hardy embryos from the stock 
and the result of this selective action is very clearly brought out by 
a comparison of the consecutive generations produced. 

The offspring, Fi, from directly treated parents show the highest 
mortality of all, being 195 against the normal 100, or about 43 per 
cent against the control 22 per cent. Here the prenatal mortality 
is 2-J- times the early postnatal. Parental alcoholism has doubled 
the elimination of the weaker members of the 'progeny and more than 
-3 ^ of these have succumbed before being born. This remarkably 
high intrauterine death leaves a group of animals that, in spite of 
the parental alcoholism, do not show a very greatly exaggerated 
early postnatal mortality, although it is, of course, well above the 
control. The control records give a prenatal mortality of only 12 
per cent against the first generation alcoholics’ prenatal mortality 
of 30 per cent, this being 24 times greater. While the control early 
postnatal mortality was 10 per cent, the offspring of treated parents 
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showed only a little above 13 per eent or | greater than the control. 
T/ms treating the -parents with alcohol increases the prenatal mortality 
of offspring almost 8 times more than it increases the postnatal mortality. 
The prenatal mortality increases 250 per cent 'over the control while 
the postnatal mortality increases only 30 per cent over the control, 
and thereby almost all of the weaklings are eliminated before birth. 

The effects of this decided attack of the alcohol on the less resistant 
germ-cells is striking!}^ brought out during the subsequent genera- 
tions. The records from' 747 animals two generations removed from 
the alcohol treatments show that the effects were actually on the 
germ-cells as such. The parents of these animals had not been 
directly treated yet the type of record is still exactly the same as 
from treated parents. The mortality is more than times higher 
than the control, being 164 against the normal 100. The prenatal 
mortality is almost double the postnatal instead of being equal to it. 
Thus, there is an excessive elimination of the weaker individuals 
among the grandchildren of alcoholic animals and the elimination is 
chieffj’’ exaggerated before birth. 

Among animals with treated great-grandparents, the mortality 
is 40 per cent higher than among the control. Much over half of the 
total mortality, about 57 per cent against 43 per cent, still occurs 
before birth. Thus, in the third filial generation away from the 
treatment, the affected germ-cells are still being eliminated by 
early death of the embryos and young individuals, but 69 per cent 
of all the young conceived are hardy enough to survive, and not 
only do these animals survive but they produce offspring that 
actually average better than the control stock. 

The fourth generation animals, descended from alcoholie great- 
great-grandparents, have a mortality of only 13.5 per cent against 
the control 21 per cent, or only 64 against the normal 100. Here, 
although the numbers are small, the prenatal mortality is reduced to 
only a little over one-half the postnatal. This is a completely reversed 
reaction from that shown among the early aleoholic generations 
and is actually better than the normal 1 to 1 ratio. All of the loeak 
and altered germ-cells have nov) been 'eliminated from the lines and a 
group of superior animals are obtained, xohich average well above the 
control. This maj'' not be due to an actual improvement of the best 
in the stock, but, at any rate, the more resistant or strong individuals 
have not been injured by the ancestral alcoholism and the weakty 
germ-cells of the population were injured and gradually eliminated 
from the stock. The F 4 animals are superior to the control since 
their numbers are not contaminated by the presence of weak indi- 
viduals with low vitality such as sometimes survive in the normal 
or control lines of any animal stock. The alcohol acted to elimi- 
nate weakness in the stock but did not lower the quality of the 
good! 

Alcohol acts as a selective agent to bring out a group of unusually 
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strong specimens and although they are possibly not quite so pro- 
ductive as the control, they show a record superior in vitality. 

Should one desire to apply these experimental results to the hurnan 
alcohol problem, it might be claimed that some such elimination of 
unfit individuals had benefited the races of Europe, since all of the 
dominant races have a definitely alcoholic history, and the excessive 
use of alcohol was decidedly more general three or four generations 
ago than it is today. That is, certain families that were alcoholic 
three generations ago have not been excessively so in the more 
recent generations. 

Contrasting Records from Male and Female Alcoholics. Further 
significant evidence regarding the selective action of alcohol and 
the elimination of defective individuals is shown by contrasting the 
records of the progeny from alcoholized male ancestors with those 
from alcoholized female ancestors. When only the father was 
treated the average litter was small, the total mortality was 71 
per cent higher than normal and the prenatal deaths were almost 
2| times greater than the early postnatal mortality. The entire 
reaction is typical of the alcoholic line. Where only the mothers 
were treated the records are considerably worse than the records 
from the treated fathers. The average size of the litters was some- 
what larger than from the treated males, but the actual litter weight 
of these larger litters was less. The individuals from alcohol 
mothers are small at birth. The mortality among these offspring 
was almost 2^ times higher than among the control. For comparisonj 
if the control mortality be indicated by 100, then the mortality 
of the offspring from treated fathers is 171, and from treated 
mothers 243. * 

If we now compare the granchildren from treated grandfathers 
with those from treated grandmothers, a striking reversal is shown. 
Animals having only female ancestors that had been subjected to 
alcohol treatment show a lower mortality than those from treated 
male ancestors, and the prenatal and postnatal mortalities are almost 
equal. At first sight it would seem as though the treatments had 
acted more severely on the male germ-cells than on the female. 
But it is highly probable that the superior record of the descendants 
from treated females is due to the more rigorous elimination of 
defectives that occurred among the immediate offspring of alcoholic 
mothers. Among the offspring of directly treated parents the 
mortality was lower from treated fathers— 171 against 100 as normal; 
and higher from treated mothers— 243 against the normal 100. 
The descendants from the treated males which had suffered the 
lower mortality in the first generation subsequently show a higher 
mortality in later generations — 188 against 1.32 for descendants of 
treated females. This simply means that when the action of the 
treatment is severe on the first generation, as was the case when 
tlie mothers were treated, only the comparatively hardy individuals 
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survive. The descendants of these hardy survivors later show a 
superior record in comparison with the descendants from treated 
males, among which the eliminations in the first generation had 
not been so severe. 

When we consider the welfare of the race or stock rather than 
that of the individual, it is found that the descendants of those 
groups of animals which suffered the highest mortalities and thus 
withstood the most rigorous elimination are superior in quality to 
the descendants from the groups less severely affected. This indi- 
vidual selection furnishes a great advantage to the later generations, 
as is shown by the superior quality of the F4 group of guinea-pigs. 

Probable Conclusions. Just how is. one to estimate the actual 
significance of the foregoing experimental results? Although the 
racial stock is really benefited or improved by the treatment of 
ancestors with alcohol, it might be said that such an improvement 
has cost very dearly so far as the great number of injured and elimi- 
nated individuals are concerned. This is true, but there is a real 
question as to whether it is proper or fair to save such individuals! 
The original quality of those germ-cells that were injured was 
certainly below that of those that escaped injury or may have been 
benefited. Now, does not the actual existence of the race in the 
end really depend upon ridding itself of the weight of just these 
individuals? Certainly the close approach to perfection of wild 
stock has been aided by the elimination of weak and defective speci- 
mens through the competition in nature and the survival of the 
fittest. It is also certain that domestic races are kept up by the 
careful selection of the best specimens for breeding in the stock. 
No stock raiser hesitates to eliminate the weak individuals, and a 
fast race horse is derived from a fast dam and is certainly not sired 
by a draft horse. 

The wild races of man evolved in a selective environment and the 
cripples and defectives were not generally carried by the tribe. 
Civilization has tended to remove the agencies of severe selection 
and has sought to protect the individuals from original sources of 
natural elimination. So admirable an accomplishment as the lower- 
ing of infant mortality is partially such a performance. Are we 
always to continue these practices? I doubt very much that they 
will be continued when the necessary available food becomes a 
world question rather than one of a few localities. Certainly the 
burden on the community of providing for individuals who are 
actually harmful to it from a biological standpoint will become 
more and more intolerable as a position of practical reason is reached. 

The great problem in preventive medicine may some day be the 
prevention of physical and mental, or structural, defectiveness. 
And the actual prevention of such conditions is the elimination of 
the germ-plasm from which they arise and the preservation of the 
biologies Ib'^ good stock. 
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The experimental work on the effects of alcohol on the. stock 
shows it to be a decidedly selective agent acting to injurejand elimi- 
nate only the weaker and less resistant germ-cells and [thereby it 
improves the quality of the race. It might be answered that if 
alcohol does injure the less resistant cells it would in large enough 
doses also injure the best cells. This is no doubt probable but here 
another important factor must be borne in mind and that is the 
question whether the mammalian blood stream can tolerate the 
presence of enough alcohol to injure all the germ-cell population, 
the strong as well as the weak. This is certainly not done by inten- 
sive treatments on guinea-pigs, which is the most definite evidence 
at hand. The treatments administered to these guinea-pigs in order 
to obtain the above results have been more severe than probably 
any human being has ever undergone. The treatments were usually 
started during adolescence and the individuals experienced daily 
intoxication 6 times per week through maturity, adult life and middle 
age. Certainly human beings rarely lead so alcoholic an existence. 
With full appreciation of all the difficulties in transferring, the 
results obtained from the study of one animal kind to another, the 
following seems to be a perfectly conservative and warranted deduc- 
tion : It is highly improbable that human beings have ever injured 
or eliminated their normal resistant germ-cells with alcohol. Alcohol 
probably has eliminated some of the bad. Those nations of’ men 
that have used the strongest alcoholic beverages through man.y 
generations have now, from a standpoint of performance and modern 
accomplishments, outstripped the other nations with less alcoholism 
in their history. This may be due to some such selective effects as 
those recorded in the foregoing pages. 


THE EFFECT ON THE KIDNEY OF TREATMENT FOR 

SYPHnJS.* 


By Albert R. McFarland, M.D., 

SECTION ON DEIUIATOLOQT AND STPHILODOGY, THE MAYO CLINIC, 
EOCHESTER, MINN. 


The extent of reaction of the kidney to treatment for syphilis 
adequately comprehended by reviewing the usual 
classifications^ of renal lesions. Needless to say, tliis subject has 
been the topic of much argument since the first classification of 
diseases of the kidne}^ by Bright in 1827. . Even though much 


* Thesis submitted to the Faculty of the Graduate School 
Minnesota in partial fulfillment of the requirements for the 
Science m Dermatologj' and S>'phiIolog3% May, 1923 . 
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confusion still exists, a summary of existing opinion is not without 
value/ 

One of the older classifications which seems worthy of considera- 
tion is that of Delafield. His observations are based on wide 
experience, pathologically and clinically, and were first presented 
in 1882 in his book Studies in Pathological Anatomy. A later 
publication on the same subject appeared in 1903 under the title 
of Lechires on the Practice of Medicine, with Cases and Charts. 
These later views coincide almost entirely with his earlier observa- 
tions. His classification is as follows: 

1. Acide Congestion of the Kidney. This type of reaction is 
found after the administration of turpentine or cantharides, follow- 
ing removal of one kidney, in which a compensatory congestion of 
the remaining kidney occurs, and following major surgical opera- 
tions. It is characterized by engorgement of the bloodvessels, 
with the appearance of albumen, casts and erythrocytes in the 
urine, and diminished urinary output. Recovery is the rule. 

2. Acute Degeneration of the Kidney. This tj^ie of reaction takes 
place after the administration of such poisons as mercury, arsenic 
or phosphorus. It is characterized by diminished urinary output 
and the appearance of albumen, casts and erjdhrocytes. The 
specific gravity remains unchanged. The function of the kidney 
is not impaired, and if the dose of the drug is sublethal the kidney 
returns to normal. In other words, the patient usually recovers 
completely, or dies. The pathological condition consists of degen- 
eration or death of the epithelial cells of the renal tubules. Edema 
of the skin or anasarca occurs if the renal process is sufficiently 
extensive. 

3. Acute Exudative Nephritis. This form of pathological change 
occurs with the toxemia of pregnancy, and in diseases such as 
scarlet fever and diphtheria. There is acute congestion of the 
kidney with exudation of serum and cells. Pathological changes 
are found both in the tubules and in the glomeruli. Large numbers 
of casts, albumen and pus are found in the urine. There are 
increased blood-pressure and edema, and cerebral and gastro- 
intestinal symptoms. 

4. Acute Productive Nephritis. This type of nephritis is charac- 
terized, for some unknown reason, by a tendency from the beginning 
to a production of fibroblasts and new connective tissue, which 
ultimately results in permanent embarrassment of renal function. 

5. Chronic Congestion of the Kidney. This tj^ie differs from acute 
congestion only in degree of engorgement and in duration.^ It is of 
importance mainly in that -it may lead to chronic nephritis. 

6. Chronic Degeneration of the Kidjiey. Wasting disease, such 'as 
tuberculosis or malignancy, is largely responsible for this type. 
The pathological condition is chronic degeneration of the tubules. 
The glomeruli are not involved. A slight amount of albumen is 
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found in the urine; the blood-pressure is normal. There is no 

7. CliTonic Nephritis, The cause of this type of disease is indefi- 
nite, bflt probably results from a number of toxic and metabolic 
factors often incident to advancing age, exposure and various 
repeated renal insults. It is characterized by chronic degeneration 
of the tubular epithelium, contracture of the glomeruli, increase in 
interstitial connective tissue and damage to the bloodvessels. 
Chronic nephritis, from a clinical point of view, cannot be classified 
according to Delafield, in respect to the degree of involvement of 
any of these structures. There are, however, two subdivisions 
which can be made clinicallj'’: chronic nephritis, in which exuda- 
tion occurs, and chronic nephritis, in which it does not occur. 
'The former is characterized by a large amount of albumen, extreme 
odema, with exudation into the serous cavities, cardiac hypertrophy 
and in some cases elevation of blood-pressure; with the latter there 
is but little albumen in the urine, very little edema or anasarca, and 
high blood-pressure, cardiac hj^iertrophy, emphysema and arteritis 
result. 

The classification of Senator, as given by Musser and Kelly, is 
simple and well known to most physicians. It is as follows: 

I. Acute nephritis. 

IL Chronic nephritis. 

1. Chronic parenchymatous nephritis, or chronic diffuse 

nephritis without induration. 

2. Chronic interstitial nephritis or chronic diffuse nephritis 

with induration. 

(а) Primary chronic interstitial nephritis. 

(б) Secondary chronic interstitial nephritis. 

(c) Arteriosclerotic kidney. 

3. Diffuse nephritis, a combination of Forms 1 and 2. 

^^olhard and Fahr’s classification of renal diseases, which is 

widely used by clinicians, differs somewhat from that of Delafield, 
and is as follows: 

1. Nephrosis. This group includes all purely degenerative pro- 
cesses of the kidney. It is caused by various poisons, either mineral, 
bacterial or metabolic, or it may occur without detectable cause. 
In the first stages there is cloudj’^ swelling of the tubules, a small 
amount of albumen and a few casts. In a later stage epithelial 
degeneration takes place. Fatty degeneration of the tubules and 
disappearance of the cell nuclei may be seen. Later, definite evi- 
dence of inflammation may appear, which consists in an increase of 
vascular connective tissue and degeneration of the tubular epithe- 
lium; the glomeruli are normal. Only in the last stage of the 
disease is there evidence of interstitial overgrowth and glomerular 
damage, and that is due to secondary contraction. Nephrosis is 
characterized by albumen, casts and erythrocytes in the urine. 
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present to a degree proportionate to the amount of involvement. 
The tubular epithelium is the chief point' of attack. Edema is 
characteristic of the advanced stages. The blood-pressure is not 
elevated and renal functional tests are normal. Anorexia and 
watery diarrhea appear in well-marked cases. Eye-ground changes 
do not occur, and recovery is the rule. Several subdivisions of 
the main group of nephrosis may be added, such as secondary 
nephrosis, in which the offending agent is well known; characteristic 
nephrosis, with which unique pathological pictures occur, such as 
glycogen deposits in diabetes, necrotizing nephrosis seen in bichlo- 
ride poisoning, and complicated nephrosis, of which the amyloid 
kidney is an example. 

2. Nephritis. This tjqje of the disease is characterized chiefly 
by glomerulonephritis, of which there are tliree stages: (a) Acute 
nephritis in which the glomeruli are principally involved; slight 
degeneration of the epithelium and slight increase in connective 
tissue may- also occur. (6) The condition may later pass into the 
second or chronic stage, with increase in the interstitial tissue and 
advanced changes in the glomeruli and tubules, (c) The last, or 
end-stage, with advanced changes in glomeruli, tubules and inter- 
stitial tissue. In this stage hjqjertension appears; edema is not 
uncommon; there are blood, albumen and casts in the urine, and 
the renal function is impaired with increase of rest nitrogen; the 
eye-ground changes are characteristic. 

To the group of glomerulonephritis may be added a second 
group of focal glomerulonephritis, in which a small area of the 
kidney is involved, a slight albuminuria usually being the only 
finding. Septic interstitial focal nephritis may appear as part of 
general sepsis, and embolic focal nephritis may occur in endo- 
carditis. A third group includes sclerosis of the kidney, consisting 
of primary sclerosis of the vessels. In the simple type there is 
cardiac hypertrophy and increase in blood-pressure, but the rest 
nitrogen is normal, renal function is good and eye-grounds are 
normal. The principal danger, from a clinical point of view, is 
that of vascular accidents. If the primary sclerosis is complicated 
by secondary nephritis there is added to the picture loss of flesh, 
anemia, cerebral symptoms, rise in rest nitrogen, impaired renal 
function and ultimately uremia. 

Floyd has emphasized the differences in conception of these two 
classifications in a careful analytical study. Volhard and Fahr 
conceive of the pathological changes in the kidney as falling into 
three main groups: (1) Nephrosis, in which the tubular epithelium 
is chiefly attached; (2) nephritis, in which the changes are primarily 
glomerular; (3) sclerosis, in which the blood supply is the chief 
point of attack. Delafield, on the other hand, conceives of the 
kidney as being either acutely or chronically inflamed, and makes 
the classification depend on whether the kidney is of the exudative. 
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degenerative or proliferative type. He also adds to his classifica- 
tion, acute and chronic congestion. 

Kolischer, in his classification, adds to the foregoing groups - 
pyelitis and pyelonephritis— which, of course, must be kept in 
mind as an integral part of renal lesions. 

Epstein’s classification is in most points similar to that of Volhard 
and Fahr, but he calls attention to a type of chronic nephrosis in 
which myxedema plays a part, and which must therefore be consid- 
ered from the endocrine point of view. 

Fischer places less emphasis on the particular type of renal tissue 
involved in renal diseases, but conceives of all types of nephritis 
as parenehymatous. Thus, in focal nephritis only a part of the 
parenchyma is involved. In vascular disease the parenchyma is 
affected secondarily through the vascular changes. In toxic 
conditions the parenchyma is reached by way of the blood and 
lymph streams. 

Effect of Mercury and Arsphenamine on Renal Activity. The 
study of the effect of treatment for syphilis on the kidney resolves 
itself largely into the effect of mercury and arsphenamine on renal 
activity. According to the foregoing classifications, the action of 
these drugs has been found to cause the pathological condition 
known as nephrosis or degeneration of the kidney. According to 
past experience in dealing with the normal kidney, therefore, the 
effect of arsenic and mercurj^ has been found to consist of degen- 
eration of the tubular epithelium, with the presence of casts, albu- 
men and pus in the urine, edema in the later stages, normal renal 
function, normal rest nitrogen and either complete recovery or 
death. 

However, in the series of cases reported here the problem is 
complicated by the tj^ie of case with which one has to deal. Syph- 
ilitic patients are encountered who have focal nephritis, chronic 
nephritis, primary sclerosis, acute nephritis of intercurrent infec- 
tion, nephrosis and pyelitis or pyelonephritis, as well as normal 
kidneys. _ The problem as it presents itself is, therefore, that of 
ascertaining the action of antisj^ihilitic drugs on normal and abnor- 
mal patients, the relative damage done to each and the relative 
permanency of this damage. A group of patients who have renal 
complications of definitely sj^ihilitic origin is also encountered. 
This group is of sufficient importance to deserve special discussion 
at this point. The most important tj^e of s^Tihilitic lesion of the 
kidney is acute sjTphilitic nephritis. Waldorp and Behr add to 
the acute sjTDhilitic changes of the kidney, the multiple fibrous type 
or gummatous type of kidney, primary s>T:)hilitic sclerosis of the 
renal \ essels, interstitial sj^liilitic nephritis and paroxj'^smal liemo- 
globinuria. Acute sj^ihilitic nephritis seems to have been demon- 
strated ns a clinical entity beyond all reasonable doubt. The later 
changes, such as gumma and syphilitic sclerosis, unless confirmed 
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at necropsy, must be regarded with more or less doubt in a given 
case, since therapeutic response is here complicated by many fac- 
tors, such as rest, diet and the tonic effect of arsphenamine, which 
are a part of the treatment for sj^hilis employed in the Mayo 
Clinic. 

Stengel and Austin, in 1915, made some interesting observations 
on the probable sj^Dhilitic nature of certain cases of chronic nephri- 
tis in syphilitics. Their study largely hinged on the observation 
of doublj^ refractile lipoid bodies in the urine, to. which attention 
had been called by Munk. In 6 cases, in which there was definite 
evidence of nephritis and also syphilis, the}'' found doubly refract- 
ing lipoid bodies in every instance. In 14 non-sjTphilitic cases, in 
which there was nephritis, there were lipoid bodies in 5. Stengel 
and Austin assert, however, that only 1 case was encountered in 
which syphilis was absent, and j’-et large amounts of doubl}'- refrac- 
tile lipoid bodies were found. Aside from this series of cases, in 
which a special stud}'^ was made of the lipoid bodies, most of the 
instances in the literature of chronic nephritis of syphilitic origin 
are open to more or less suspicion. Weisfelt, for example, has 
reported the case of a man, aged forty-eight years, with fever, 
dyspnea, insomnia, ascites and anasarca. The urine contained 1 
per cent albumen, and the Wassermann reaction was positive.' 
There was no response to treatment for sj'philis and the case ter- 
minated fatally. One wonders whether evidence is sufficient in 
such a case to warrant the diagnosis. 

The response of the kidney in cases of acute syphilitic nephritis 
to treatment for syphilis is the chief and final diagnostic phenome- 
non in this condition. Mercury seems to be the less desirable 
because of its slow action and high renal toxicity. Arsphenamine, 
on the other hand, has the advantage of having a rapid action on 
the spirochetes and less toxicity for the kidney. A case previously 
reported by Stokes illustrates the advantage of arsphenamine over 
mercury. Mercury, according to his experience, may prove bene- 
ficial for a time, but recurrence is prone to occur, and permanent 
results are difficult to obtain. The margin of safety between the 
therapeutically efficient and the toxic dose is also very narrow. In 
using arsphenamine the dosage should be small and given at com- 
paratively frequent intervals. If given in too massive doses renal 
embarrassment may result. Neoarsphenamine is probably prefer- 
able. No case was encountered in this series which could be 
considered true syphilitic nephritis. I wish to call attention, 
however, to two cases which had many points in common with this 
condition, and which also illustrate the care which must be exercised 
in diagnosis. 

Case A2S0104 (reported by Stokes).— It will be noted that this 
case might well have passed for genuine acute syphilitic nephritis. 
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except for the fact that no permanent therapeutic response to 
treatment was obtained. 

Case A251644.— The condition also did not respond to treatment 
for sjTihilis, although nephritis developed during the latter part of 
treatment. 

As has been indicated, therapeutic response is the crucial point 
in the diagnosis of acute syphilitic nephritis— a fact which has 
served to establish this condition as an entity Karvonen, Fournier 
and Hoffman were among the first to recognize it. By this stand- 
ard Karvonen could onlj'^ accept as authentic 25 cases out of 92 
which had been reported as such. Fournier reported 26 cases 
from his experience, and Hoffman had seen only 6 cases up to 
1913. Since then cases have been reported by Stokes, Symmers, 
Cole, Day, Elliott and Todd and Silverman. Aside from the thera- 
peutic response, other points to be emphasized in the diagnosis of 
acute syphilitic nephritis are the presence of early sj^ihilis, acute 
nephritis, the elimination of any other possible cause and special 
phenomena, such as doubly refractile lipoid bodies in the urine and 
perhaps spirochetes in the sediment of catheterized specimens of 
urine. 

Reaction of Apparently Normal Kidney to Arsphenamine and Mer- 
cury. A series of 128 patients receiving 271 individual courses of 
treatment was studied to determine the effect of arsphenamine and 
mercury on the normal kidney. So far as could be determined, 
there was no evidence of renal damage or irritation in any of these 
cases. The urine was normal on a single examination of a twenty- 
four-hour specimen; blood-pressures were within normal limits. 
There was no evidence of marked arteriosclerosis, and no clinical 
evidence of nephritis. The treatments to which the patients were 
subjected consisted of arsphenamine or neoarsphenamine and mer- 
cury, administered at the same time. The usual arsphenamine 
course consisted of six injections given at weekly intervals, ranging 
in dosage from 0.4 to 0.6 gm. The mercury was given either in 
the form of intramuscular injections of mercury succinimide, i to 
i- grains daily, or as 30-grain mercurial inunctions, six a week in 
courses of forty to eighty. The evidences of renal irritation or 
damage discussed do not include an exliaustive study of renal 
function, but are at least those criteria which are most commonly 
employed aixl available in therapeutic practice. The factors 
studied were the presence of casts, albumen, pus cells and er^dhro- 
cytes in the urine, evidence of increased blood urea or urea nitro- 
gen, phenolsulphonephthalein excreting power, evidence of edema 
and the presence of nausea, headaclie, depression or other subjec- 
tive s^^nptoms of severe renal impairment. 
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Throughout this studj^ the grade of urinary abnormality in indi- 
vidual items is recorded on a scale of 1 to 4, 

From the standpoint of frequency of pathological constituents in 
aggregate treatment, in the 271 courses given to 128 patients with 
normal kidneys the following results were obtained. There were 
no hj'-aline or granular casts present in 57 of the courses; casts 1 
were present in 88; casts 2 in 71; casts 3 in 36; casts 4 in 19. In 
other words, on the basis of the 271 courses there were casts 2 or 
above in 46 per cent. In 84 courses there was no' albumen present; 
in 143 courses there was albumen 1; in 37, albumen 2; in 7, albu- 
men 3; in no course was there albumen as high as 4. There was, 
therefore, albumen 2 or above in 16 per cent. 

In 71 courses no pus was found; in 157 there was pus 1; in 35, 
pus 2; in 6, pus 3, and in 2, pus 4. There was, therefore, pus 2 or 
above in 15 per cent. Onl}'" four times in the 271 courses were 
erythrocjdes present. 

In 271 courses given to 128 patients who had normal kidneys, 
but who reacted definitely to treatment, 46 per cent had a very 
marked increase in hyaline and granular casts under intensive com- 
bined arsphenamine and mercury treatment; 16 per cent had a 
marked rise in albumen, and 15 per cent a marked increase in pus 
cells. Erythrocytes were rarely present and few in number. 

From the standpoint of the individual patients, in only 35 of 
the 128 cases were the urinary findings sufficiently abnormal to 
call for the determination of the blood urea, and phenolsulpho- 
nephthalein excreting power. With only two exceptions, the plie- 
nolsulphonephthalein was above 40 per cent, and the blood urea 
was below 30 mg. for each 100 cc. In 1 case the phenolsulpho- 
nephthalein output was 35 per cent in two hours and fifteen min- 
utes, and the blood urea 34 mg., per each 100 cc of blood. In the 
other case the intramuscular phenolsulphonephthalein was 35 per 
cent, and the blood urea 60 per cent. 

In no case was there evidence of severe renal damage, as indi- 
cated by edema, toxic headache, nausea, vomiting or impending 
coma. The blood-pressure estimations were not recorded in a 
sufficient number of cases to afford reliable data, but in a few cases 
in which comparative readings were made there was no change in 
the readings. 

Fig. 1 illustrates a typical case of renal irritation while under 
combined arsphenamine and mercury treatment. 

.As has been noted, these patients were treated with mercury 
and arsphenamine or neoarsphenamine; the maiority received 
arsphenamine, only 6 per cent receiving neoarsphenamine. This 
number is, perhaps, too small from which to draw definite conclu- 
sions, but it was found that only 23 per cent of the patients devel- 
oped casts 2 or above; 23 per cent, albumen 2 or above; -18 per cent, 
pus 2 or above. ■ In a larger series these data might be different. 
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but in general it would seem to indicate tliat neoarsplienamine is 
less toxic to the kidney than arsphenamine. This fact has been 
noted by other investigators (Kolmer and Lucke). 

The question suggests itself as to whether there is an increasing 
tendency for the kidney to react to arsphenamine and mercury as 
the combined treatment of the patient progresses. This point 
was studied with regard to 54 patients who fulfilled the following 
requirements: 
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Fig. 1.— Case A313244. Characteristic irritation reaction of normal Iddney under 
treatment for sjijhilis. N ote the pressure of casts without other abnormal findings. 

TJiey had normal kidneys at the outset, they had all received 
two courses or more of treatment for sj^hilis and they had received 
both mercury and arsphenamine during each course. In 30 of 
the 54 cases there was a tendency for casts to increase, in 22 for 
albumen to increase and in 7 for pus to increase. In 14 case*’ 
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there was a tendency for the casts to decrease, in 7 for albumen 
to decrease and in 9 for pus to decrease. In 11 cases the casts 
remained the same, in 26 the albumen remained the same and in 
39 the pus remained the same. Thus there was a tendency for 
the casts to increase as the courses progressed in 55 per cent of 



Fig. 2. — Case A291062. Return of thejkidney to normal without treatment for 

nephrosis. 

cases, and to decrease in 26 per cent. Albumen tended to increase 
in 40 per cent, and to decrease in 13 per cent. Pus tended to 
increase in 13 per cent and to decrease in 16 per cent. These 
data, in general, seem to indicate an increasing reactivity on the 
part of the kidney as treatment is prolonged. A few cases dis- 
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21 (7 per cent) had pus 2 or above. Thirty-six patients had several 
courses of treatment and were observed for at least several months 
after treatment was completed. It was found that 0.7 per cent 
had casts 2 or above, 0.5 per cent had pus 2 or above and 0.5 per 
cent had albumen 2 or above. The condition of practically all of 
these patients, therefore, returned to normal after treatment was 
stopped. Many of the patients have been observed over a period 
of two or three j^ears, and it seems reasonably certain that the 
effect of combined arsphenamine and mercury treatment of patients 
with normal kidneys is transient rather than permanent, and that 
while kidneys may become increasingly sensitive to treatment as 
it progresses, a return to normal is almost certain. 

It seems apparent from the foregoing that no one course resulted 
in serious renal damage, in spite of an increasing tendency to renal 
reactions, so far as urinary findings show. It was, however. 
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Fig. 4.— Case A304329. Renal flare- Fig. 5.— Case A3S7640. Renal flare- 
up during arsphenamine administration. up during mercury administration. 

thought advisable to ascertain if there was less tendency for the 
urine to return to normal, as patients were given repeated courses 
of treatment. It was found that the casts remained 2 or above in 
9 per cent, albumen 2 or above in 6 per cent, and pus 2 or above in 
3 per cent of patients receiving one course. Of patients receiving 
two courses, 12 per cent ended with casts 2 or above; 11 per cent, 
albumen 2 or above; 5 per cent, pus 2 or above. Of the patients 
receiving three courses, 8 per cent ended with casts 2 or above, 5 
per cent with albumen 2 or above and 9 per cent with pus 2 ot 
above. Of those receiving four courses, 6 per cent ended with 
casts 2 or above, none -ndth albumen 2 or above and none with 

pus 2 or above, , • 

It is probable, therefore, that, provided a sufl^cient rest interval 
is allowed, namely one to three months, the kidneys will retmn 
to normal after at least four courses of treatment. The fact that 
a patient has had a renal flare-up from treatment during one 
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course is no reason why second, third and fourth courses should 
not be given, if properly managed. 

The patients reviewed thus far have been treated by the com- 
bined administration of arsphenamine and mercury. The use of 
arsphenamine and mercury, as employed in the treatment of 
syphilis, has been seen to result in a form of renal irritation which 
can be expected to disappear rapidly. It is of interest to note 
just what part each drug plays in the irritation of the kidney. 



Fig. C. — Case A273325. Toxic nephrosia superimposed on chronic nephritis. 


In a study of the pathological changes produced in the kidney 
of animals by arsphenamine and mercury, IColmer and Lucke found 
that the greatest damage is done to the epithelium of the tubules, 
consisting, cliiefly, of cloudy swelling and fatty degeneration of 
the cells, with shrinking or dilatation of the tubules, which were 
often occluded by casts, er}i;hrocji;es and leukocytes. Changes 
were most marked in the convoluted tubules, but were also found 
in the collecting tubules. These authors note also, to a less extent, 
distention or sluinkage of the glomeruli, and certain evidence of 
interstitifll new -cell formations. IMenten used mercuric chloride 
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in rabbits and found the chief pathological lesion to consist in 
degenerations of the epithelial cells of the convoluted tubules. 
These changes occurred in a remarkably short time, in some cases 
in from three to five minutes after injections. 

Beinhauer gave calomel to a series of patients, and found that 
mercury could be detected in the urine up to the fifth or sixth day 
after administration. He also found that the urine contained casts 
and albumen up to the fourth day after administration; the urine 
soon returned to normal, and he concluded that the damage was 
transient. 
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Fig. 7. — Case A307472. Effect on the kidney of intercurrent infection while under 

treatment. 


"V^diile the literature seems to emphasize the greater tendency’’ 
of mercury to produce renal irritation, as compared with arsphena- 
mine, certain authors have pointed out the irritating effect of 
arsphenamine on the kidney. Elliott and Todd seem to con- 
clude, from a study of 25 cases treated with' arsphenamine, that 
there is impairment of renal function, as indicated by the phenol- 
sulphonephthalein output and blood-urea findings, yet their, data 
show so little reduction in function as to make this point rather 
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doubtful. Mohr has reported 3 cases in which he believes severe 
renal injury resulted from the administration of arsphenamine. 
Schlasberg has^ reported 27 cases in which casts and albumen 



Fig 9 —Case A160404. Gradual development of an extreme grade of intolerance 
;o mLuzy in a iiient under observation for four years From .-"“oler- 
tnce of intensive mercurialization his ability ^ 

^here he could not even take small inunctions, though the unne was entirely normal 

letween times. 


appeared in the urine after arsphenamine was given, which led 
him to believe that the matter is of importance. Wechselmann 
has reported several cases of definite renal irritation fo owing 
administration of arsphenamine. 
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• The pathological changes in the kidney, under mercury and 
arsphenamine, seem to fall into the group of nephrosis, as defined 
by Volhard and Fahr’s classification, or to correspond to what 
Delafield calls ''degeneration of the kidney.” The urinary findings 
consist of the presence of casts, albumen, pus, and occasionally 
erythrocytes. The renal function is miimpaired, and edema, head- 
ache, nausea, diarrhea and coma occur only in advanced cases. 

In order to determine the relative parts played by arsphenamine 
and mercury in the renal reactions in this series, two groups of 
patients were studied, who were treated by one or the^ other of 
these drugs. Eighty-four patients with renal irritation, who 
received arsphenamine only, had normal urine at the outset. Of 
these, 8 per cent developed casts 2 or above, 7 per cent developed 
albumen 2 or above, and 9 per cent developed pus 2 or above. 
Fig. 4 illustrates a rather marked flare-up, which may occur with 
arsphenamine only. On the other hand, in a series of 28 patients 
with renal irritation, who had received only mercury, it was found 
that 32 per cent developed casts 2 or above; 21 per cent, albumen 
2 or above ; 18 per cent, pus 2 or above. It is apparent that marked 
renal irritation is decidedly more common in patients under mer- 
curial treatment alone than under arsphenamine treatment alone. 
Fig. 5 illustrates a renal flare-up which may occur under mercurial 
treatment. While it may be unwise to grade toxic nephrosis on 
too mathematical a basis, it will be of interest to note that the 
average grade of renal reaction, as measured by the urine, in 
patients who received both mercury and arsphenamine, is approxi- 
mately equal to the average combined reaction caused by mercury 
and arsphenamine given separately, particularly with regard to 
casts, which seem to be the most sensitive indicator of renal irri- 
tation. There was a definite increase in casts in 46 per cent of 
cases under combined treatment, whereas the sum of the increased 
casts in cases under arsphenamine and mercury separately was 40 
per cent. 

No appreciable difference was noted in the rapidity of action on 
the urine between intramuscular mercury succinimide and mercur- 
ial inunctions. About 70 per cent of the patients treated only 
with mercury received the succinimide, while 30 per cent had 
inunctions. Examples were found frequently of rapid development 
of urinap’- abnormalities under both modes of administration. 

The time required for the kidney to return to normal after the 
administration of mercury was studied in a series of 83 cases. 
The patients received more than one course of treatment and 
were put on mercurial inunctions during the rest period between 
courses. It was found that when a period of one month or longer 
had intervened since the mercury was stopped only 20 per cent of 
patients had casts, albumen or pus, whereas if the rest period had 
been only one or tvm weeks 80 per cent had slight urinary changes. 
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It seems, therefore, that the kidney, ■ under non-cumulative mer- 
curial treatment, practically recovers completely from intensive 
mercurialization within a month after the drug is stopped. 

Up to this point, as nearly as could be determined, all the patients 
studied had normal kidnej'-s at the beginning of treatment. Several 
groups of patients with abnormal kidneys were next studied with 
reference to their behavior under treatment for sj^jhilis. In the 
cord-bladder group there were 31 patients who had had a cysto- 
scopical diagnosis of tabetic or neurogenous bladder. Sixty-nine 
individual courses were given to the 31 patients; all were treated 
with mercury and arsphenamine simultaneously. All had a great 
deal of pus and albumen in the urine, because of the condition of 
their bladders. However, a remarkably small number developed 
casts while under treatment. In 42 of the 69 courses no casts were 
■found. Twenty-one patients had casts 1 only, 5 had casts 2 and 

1 had casts 3. Several explanations for this apparent absence of 
irritation were considered: (1) It was thought that the urinary 
tract, being more or less severel3’^ infected, was, as it were, rendered 
immune to slight renal irritation, such as is produced by treat- 
mept for sj^jhilis. (2) It was thought that treatment might have 
been less intensive and more cautiousty conducted with respect to 
dosage and intervals because of the infection of the bladder; while 
this was true in certain instances, yet on the average the treatment 
was quite comparable in intensity to that given the normal patient. 
(3) It was thought that the casts might have undergone autob^sis 
in the stagnant infected bladders. It is possible that this last 
factor is largelj'’ responsible for the apparent immunity of the 
patient with a tabetic bladder to the toxic nephrosis of treatment 
for sjqjhilis. However, this does not seem entirely to explain the 
situation. It will be noted that quite a proportion of patients had 
casts in the urine, and a few had a verj'- considerable amount. One 
patient with a large number of casts in the urine had a cord bladder. 
Fig. 3 illustrates the case of a man, aged sixty years, with a cord 
bladder, who had intensive treatment and verj"; little increase in 
casts. The urines of both patients were twenty-four-hour speci- 
mens, and were examined under the same conditions as those of 
the normal patients. 

The second group of 65 patients receiving 100 courses included 
patients who had renal lesions to start with; those with tabetic 
bladders and pyelonephritis were excluded. These patients were 
treated simultaneously with arsphenamine and mercury. As nearly 
as the pathological conditions could be classified they were chronic 
nephritis without hjqjertension, 15 per cent; focal nephritis, 45 per 
cent; chronic nephritis with arteriosclerosis and hj’^pertension, 33 
per cent; nephrosis, 3 per cent; nephrolithiasis, 3 per cent. Taken 
as a group, the urines before treatment revealed an average of casts 

2 or above in 6 per cent, albumen 2 or above in 13 per cent, and pus 
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2 or above in 12 per cent. During treatment there were casts 2 
or above in 64 per cent, albumen 2 or above in 30 per cent, and pus 
2 or above in 42 per cent. At the end of treatment there were 
casts 2 or above in 11 per cent, albumen 2 or above in 7 per cent, 
and pus 2 or above in 15 per cent. It would appear that in this 
group, according to urinary findings, the reaction to mercury and 
arsphenamine was more severe than in the group of normal cases. 
However, the kidneys returned practically to the condition present 
before treatment was started. In othm words, a toxic nephrosis 
had been superimposed on abnormal kidneys, and when the neph- 
rosis passed off, the kidneys were left in practically their original 
condition, thus indicating that because a patient with syphilis 
happens to have a damaged kidney, treatment for syphilis is not 
necessarily contraindicated. 

Fig. 6 is an example of nephrosis superimposed on nephritis 
with its end-result. This case was diagnosed clinically as chronic 
nephritis. It will be noted that treatment was fairly intensive, 
and that there was an increase of casts and pus cells and a few 
erj^ihrocytes, together with temporary increase in the blood urea. 
The urinary findings eventually, however, returned approximately 
to the former status and the blood urea was lowered. Wilder 
believes that nephrosis had been superimposed on a chronic nephri- 
tis, but that no damage had been done. 

The influence of age on renal irritability was next considered. 
Of the patients starting with normal kidneys 62 per cent were more 
than forty-five years of age. While these patients were under 
treatment casts 2 or above developed in 53 per cent, albumen 2 or 
above developed in 15 per cent, and pus 2 or above developed in 
12 per cent. It will be noted that while the increase of casts is 
slightly greater in this group than in the entire series, the increase 
of albumen and pus is slightly less. It is probably fair to conclude 
that no appreciable difference in reaction was noted in the group 
of patients more than forty-five years of age, as compared with 
the entire group. While the end-results, so far as the kidney is 
concerned, are quite satisfactory after treatment for syphilis, as 
employed in the hlayo Clinic, the impression should not be given 
that the management of these cases may be conducted carelessly, 
nor should it be inferred that any form of treatment for syphilis 
may be used with similar results. The opinions expressed in this 
paper apply only to the use of arsphenamine and mercury', as 
outlined, and to the management of cases, as carried out in the 
Section on Dermatology and S^yTjhilologj^ of the Majm Clinic. 

Treatment of Nephrosis. In order to determine the effective uses 
of collateral medical measures employed in the Section on Derma- 
tology and Syphilology in controlling renal disturbances of patients 
with s^qjlnlis under mercury and arsphenamine treatment, the 
following summary was made: The collateral treatment consists 
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of: (1) Alkalization, that is, the dailj’' administration by mouth 
of a powder containing 1 dram each of sodium citrate and potas- 
sium bitartrate; (2) placing the patient on a low-protein, salt-free 
diet; (3) removing all detectable foci of infection, such as infected 
teeth or septic tonsils; (4) stopping the use of inercmy temporarily. 
One or several of these measures were used in most cases. A 
series of 219 courses of treatrnent were studied. All of the patients 
had normal urine to start with and all had very definitely abnor- 
mal urine during treatment. Twenty-five of the 180 patients 
improved with alkalization alone; none with low-protein, salt- 
free diet; 27 with the removal of septic foci; 7 by combining alkaliza- 
tion and low-protein, salt-free diet; 5 by combining alkalization 
and the removal of foci; none by low-protein, salt-free diet and 
removal of foci; 12 by removing, foci, alkalization and low-protein, 
salt-free diet; 19 by alkalization, removal of foci, low-protein, salt- 
free diet and stopping mercury temporarily; 36 by stopping mer- 
cury alone; 49 returned to normal without treatment, the mercury 
and arsphenamine being continued. Thirty-nine patients did not 
improve by similar measures; 8. had alkalization alone; none had 
low-protein, salt-free diet; 7 had foci removed; 1 had a combina- 
tion of low-protein, salt-free diet and alkalization; 4 had foci 
removed and alkalization; none had foci removed and low^-protein, 
salt-free diet; none had low-protein, salt-free diet, alkalization 
and foci removed; 4 had low-protein, salt-free diet, alkalization, 
foci removed and mercury stopped; 2 had mercury stopped only, 
13 did not have treatment. 

Because of the various combinations of treatment in individual 
cases, it is difficult to draw conclusions with regard to the value 
of any particular measure. It is significant, however, to note that 
of the patients who improved promptly after a flare-up, 53 per 
cent had some combination of these therapeutic measures, while 
47 per cent had no treatment, or only withdrawal of the mercury. 
Of those who did not show prompt improvement, 62 per cent had 
had some of the treatments mentioned and 38 per cent had not. 
These data seem to show that ordinarily the irritation of the kidney 
which occurs under treatment for syphilis has a marked tendency 
spontaneously to return to normal, regardless of treatment.^ Wliile 
the measm’es employed seemed to hasten the process in some 
instances, yet the effect cannot be said to be very striking. With- 
drawal of mercury seemed to be the most important single pro- 
cedure in relieving the kidney of its added burden. 

Several examples may be given of the peculiar situations which 
arise in the management of patients with renal disorders. One 
patient (Case A292019) with nephritis, who was very sensitive to 
the drugs administered, made little if any response to therapeutic 
measures, and eventually the urine returned almost to normal. Fig. 8 
illustrates the good effect obtained by withdrawing mercury. In 
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tlie first and third courses, when mercury was given, there w^as 
definite evidence of renal irritation, vdiile in second and fourth 
courses, when mercury was not given, the urine remained practi- 
cally normal. In another case (A320/63), the foci of infection were 
not removed, yet the urine returned to normal. In one case (Al 83849) 
in which the foci of infection were cleared up, there was a definite 
kidney flare-up later in the treatment. Fig. 1 seems to illustrate 
the beneficial effects of alkalization, low-protein, salt-free diet and 
removal of foci. Fig. 2 illustrates a case which returned to normal 
without treatment. That intercurrent infections may increase the 
irritability of the kidney has often been noted. Fig. 7 illustrates the 
case of a patient who developed bronchopneumonia while under 
treatment. The irritability of the kidney is evident, although the 
eventual outcome is satisfactory. 

Conclusions. 1. Heaction of the kidney to mercury and arsphena- 
mine, as employed in the treatment for syphilis consists in what, 
according to Volhard and Fahr’s classification, is nephrosis. The 
pathological condition is essentially a more or less marked degen- 
eration of the epithelium of the renal tubules. 

2. Urinary findings consist of hyaline or granular casts, albumen, 
pus and erj4:hrocytes. 

3. Casts are the most sensitive indicator of renal irritation. 
They are usually first to appear and are more numerous than 
albumen or pus. 

4. Erj’throcytes should be rarely encountered in the urine of 
patients with normal kidneys under treatment for syphilis. 

5. Lowering of the phenolsulphonephthalein excreting power of 
the kidney and elevation of urea in the blood are rarely encountered 
-under treatment for syphilis. 

6. In no case observed was renal damage sufficient to cause 
edema, headaches, nausea, impending coma, or other signs or 
symptoms of severe renal damage. 

7. Practically all patients who have had a characteristic renal 
reaction to treatment, return to normal again if given sufficient 
time. 

8. Arsphenamine alone, when properly prepared and given, 
causes onlj^ slight renal irritation. 

9. Neoarsphenamine appears to cause less reaction than arsphena- 
mine. 

10. Mercury is by far the most important factor in renal irritation 
under treatment. 

11. Whetlier mercurial inunctions or intramuscular injections of 
mercury succinimide are given, seems to make little difference in 
the time of appearance or ^xtent of renal irritation. 

12. The renal irritation resulting from combined arsphenamine 
and mercury treatment is practically equivalent to the sum of 
that produced by the two drugs given separately. 

vot., 1C7, NO. 4.— Arnii., 192-1 17 
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13. Approximately one inonth is the proper time to allow for 
the urine to return to normal after stopping non-cumulative mer- 
curial treatment for sjqihilis. 

14. Acute sj^philitic nephritis must not be confused with acute 
nephritis in a patient with sj^Dhilis. The condition may so closely 
simulate true sj^Dhilitie nephritis that a therapeutic ' test with 
arsphenamine is the only means of reaching a diagnosis. 

15. Patients with cord bladders, under treatment for syphilis, 
have very few casts in the urine. This may be due, in part, to dis- 
integration of the casts in bladders with residual urine, but several 
facts seem to indicate that the kidneys of such patients are really 
less reactive than the normal ones, and stand intensive treatment 
fairly well. 

16. Patients who have damaged kidneys, as evidenced by chronic 
nephritis, nephrosis, focal nephritis and so forth, show a higher 
degree of reactivity to treatment than normal patients, but recover}'- 
seems to be quite as satisfactory. 

17. Intercurrent infections, such as bronchitis or bronchopneu- 
monia occurring in a patient under treatment, may cause an addi- 
tional flare-up, but such a complication need not contraindicate 
future treatment from the renal stfindpoint. 

18. There is a certain tendency for more severe reactions to 
occur as treatment progresses. 

19. If suflBcient time for recuperation is allowed repeated courses 
of treatment may be given, at least up to three or four, without 
causing significant renal damage. 

20. Age is not, as such, a contraindication to treatment for 
syphilis. 

21. There is a marked tendency for spontaneous recovery from 
the renal irritation, even in the face of continued administration 
of the drugs. 

22. General measures which may influence the toxic nephrosis, 
such as removal of foci of infection, alkalization of the patient 
and low-protein, salt-free diet, may be of some value in certain 
cases, although the results are not uniform nor striking. 

23. Stopping the administration of mercury is the most effective 
means of bringing the urine back to normal. In view of the good 
prognosis with regard to the nephrosis, the mercury should not 
be stopped too frequently; the rest periods should.be sufficient to 
control the situation. 
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OBSERVATIONS UPON THE GROWTH AND LENGTH OF THE 

HUMAN INTESTINE.* 

By John Bryant, M.D., 

BOSTOK, 


Introduction. _ “Tlie lectures on ‘Tlie Anatomy of the Intestinal 
Canal and I eritoneum in Man,’ delivered last week by iMr. Treves 


meeting of the American Gastro-entcrological As^o- 
cmtion, Atlantic City, April, 1923. Original data for tins article obtained in lOW- 

.V V r'f Tr of Profs. Pick and von Hansemann, of Berlin Pro7 

rankel, of Hamburg, and the students then working in tlieir pathological institutes. 
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at the Royal College of Surgeons, demonstrate the absurdity of a 
prevalent idea that human anatomy is a worked-out science. This 
notion is not only- an error, but an evil, like all other fallacies con- 
nected with scientific questions. 

“The brilliant results of microscopical research have decidedly 
seduced many scientific anatomists from their old enthusiasm for 
naked-eye dissection. Tlie experience of Mr. Treves has shown 
that much remains to be done, and always will remain to be done 
in the dissecting-room, without the aid of any lens, excepting those 
which are necessarj'-, in the form of a pair of spectacles, should the 
dissector suffer from a disorder of accommodation. 

“It cannot be doubted, however, that the great evil involved in 
the belief that the end of human anatomy has been reached, is an 
excessive confidence in text-books on the subjeet. It should never 
be forgotten that a text-book is essentially transitory in character, 
being a summary of knowledge brought down to the date of its- 
publication, and prepared in a form suitable for instruction. Yet 
the assertions of text-books are too often held to be sacred traditions. 

“The account of the cecum as given in works of anatomy would 
appear to be vety ancient. It ean be traced back, by the lecturer, 
from book to book, through many literary generations; and through- • 
out its long history it seems to have undergone little or no alteration. 
It is one of those descriptions, we are reminded, that form a real 
anatomical property, and that descend from one author to another 
with the precision of entail. A more fertile source of error could 
hardly be conceiA'^ed; yet we are all aware that similar traditions 
concerning every part of the human body are handed down from 
text-book to text-book, while their incorrectness is overlooked by 
thousands of good observers and patient dissectors. All of us are apt 
to forget that, in science, nothing written must be taken for granted.” 

Although the above paragraphs were written in 1885, by the edi- 
tor^® of the British Medical Journal, they apply equally well today 
with regard to many persisting anatomical properties and text- 
book traditions. In fact, more than a generation after the original 
lectures upon “The Anatomy of the Intestinal Canal and Peri- 
toneum in Man” were delivered by Treves, many of Treves’ own 
statements concerning the grovffh and length of the intestine, con- 
tinue to be handed on from text-book to text-book; yet proof is 
available that some of these statements themselves fall within the 
classification of “anatomical properties.” 

The objects of this paper are as follows; To review some of the 
findings of previous investigators; to correct some of their staternents 
which cannot be verified ; and to present for consideration additional 
data upon the growth and length of the human intestine not hitherto^ 
available, because based upon original material until now unreported. 

Literature. Interest in the general subject of intestinal length 
is by no means of recent origin, as witness the writings of Spigelius,^ 
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who in 1632 concluded that the ratio of body length to intestinal 
length was about 1 to 6.' Many later writers have concerned 
themselves with this subject. Thus MeckeP^ in 1817 established the 
variability of the relationship between fetal body length and fetal 
intestinal length; he correctly stated that although in the early 
fetus the intestine is relatively short, the full term fetus has acquired 
an intestinal length even greater in relation to body length than is 
found at any subsequent period of life. 

Later in the last century, Crampe,® Custor,® Cuvier’ and Werner,^'* 
studied exliaustively the question of intestinal length in the lower 
animals, and their researches in comparative anatomy doubtless 
may have served as one point of departure for recent communica- 
tions, as by Bean,2 Bryant,^ Swaim^i and others, upon a possible 
existence of contrasting body types in the human. 

Frequent references exist in the literature, to the possibility of a 
correlation between intestinal length and race or nationality, this 
idea being perhaps based upon a reported apparent correlation in 
the lower animals between intestinal length and the degree of diges- 
tibility of the habitual foods of these animals. These attempts at 
correlating intestinal length with racial characteristics have not 
in general yielded definite results, doubtless because the cases 
studied all came from not sufficiently widely separated parts of 
Europe. But two articles by Deakin,® and Lamb,^® suggest that 
some such racial factor in intestinal length may in fact exist. Thus, 
Deakin reporting on the length of the intestine in India, recorded 
an average distinctly longer than the accepted European average; 
and Lamb, reporting upon the length of the intestine of American 
negroes, recorded an even higher average, with a maximum of 40 
feet for the length of the small intestine alone. 

The two papers which the writer considers most deserving of 
attention, are those by Treves^® and by Dfeike.® They are deserving 
of attention for verj'- different reasons. Dreike has presented the 
most careful study of intestinal length to which the writer has had 
access. The article by Treves on the other hand, bases statements 
in regard to intestinal length upon a minimum of scientific informa- 
tion other than his ovti frequently unsupported assertion; yet 
because this article by Treves is one of the best knovm upon the 
subject in the English language, and because it continues to be so 
widely used as a basis for reference in the text-books of today, it 
must be seriously considered. It is to be remembered tliat Treves 
devotes only a few of his opening paragraphs to the subject of intes- 
tinal length, and it is to the subject matter of these opening para- 
graphs only, that reference is here made. 

It will be seen from a consideration of Table A, that with the 
exception of the present work by the author, Dreike has investi- 
gated a distinctly larger number of cases than any one working in 
tins field; in one respect, the total number of children examined, 



TABLE A.— OUTLINE OF AUTIIOB’s FINDING AND OF RECENT LITERATURE. 

{Intestinal Lengths Recorded in Feet and Inches.) 
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he has examined more cases tlian any one else. He seems however 
like some of his predecessors to have fallen into error, by devoting 
an undue amount of attention to mere methods of measurement, 
neglecting meanwhile to limit as nearly as possible to ^ one, the 
number of variables in any given group of cases under consideration. 
The number of cases in each of his groups may be adequate, but 
when he attempts to determine for instance the possible effects 
of inflammation of the intestines upon intestinal length, he must 
compare the measurements from this abnormal group wdth the 
findings of a so-called normal group; one fallacy is that he uses as 
normals, figures arrived at only after including wide variations in 
height, age, etc. In a word, there is little evidence that he took 
sufficient care to establish accurate normals with which to compare 
his subsequent findings. 

Summarizing his own findings and comparing them with those 
of his predecessors, Dreike® concluded that in the child the question 
of sex made no difference in regard to intestinal length. He was 
correct in agreeing with Rolssenn,^® that the adult male intestine is 
longer than that of the adult female. Dreike reported that Meckel, 
Crampe,® Beneke,® and Frolowskj’^^ agreed with him that in the 
child (as is the fact) the intestine is relatively longer than in the 
adult, whereas Huschke,^'* Henle,^® Henning^® and Tarenetsky®® dis- 
agreed. But Dreike disagreed with Meckel (and rightly so), in 
finding with Frolowsky that the colon is longer (in relation to the 
small intestine) in the adult than in the child. After concluding 
that the question of race or nationality was unimportant, Dreike 
found himself (but this time incorrectly), in agreement with Beneke, 
Tarenetsk}'', and Kretschmann*® with regard to the existence of a 
short intestinal length in subjects tuberculous or predisposed to 
tuberculosis. 

A critical examination of the scientific basis for many of the 
assertions made by Treves®® concerning the growth and length of the 
intestine, does not reveal adequate authority for several of his 
statements. Although his total material, “100 fresh bodies,” is 
stated, there is no indication of the actual numbers of males and 
females constituting this total. Treves states that he '‘derived con- 
siderable information from the dissection of a number of fetuses 
of various ages,” but he neglected to say how many fetuses he dis- 
sected, or whether they were included in his total of “100 fresh 
bodies” above referred to. He gives the length of the small intestine 
for the adult male betsveen the ages of tiventy and fifty years, 
but does not indicate the number of cases upon which his figures 
are based, hor the adult female, not even the age limits are given; 
nierelv the intestinal length is stated. Tliis is apparently all the 
evidence necessary to convince Treves himself that “the length 
of the bowel is independent in tlie adult at least, of age, of height 
and of weight; nor is the ratio betn-een the measurements of the 
small and large intestine constant.” From this small beginning 
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lie thinks “therefore that it must be allowed that the differences 
in the length of the intestine— differences that, in the lesser bowel 
may aetually reach to no less than 15 feet— depend upon physio- 
logical and not upon morphological data.” 

With regard to the growth of the bowel in infancy, Treves makes 
numerous categorical statements which rest .upon no adequate 
discoverable scientific foundation. Thus he declares that “in the 
fetus at full term, the length of the intestine and especially of the 
colon, is singularly constant.” 

My observations indicate that this statement is absolutely incor- 
rect; there exists at birth as at all later periods in life, a total varia- 
tion in intestinal length averaging 100 per cent for any grouping 
of cases which one may devise in either or both sexes. Furthermore, 
not only is this 100 per cent variation demonstrable at birth but it 
is present at least as early as the fifth month of fetal life; also, this 
100 per cent variation is demonstrable in both the small intestine 
and in the colon. 

Treves states that the growth of the small intestine is regular 
for the first two months of extrauterine life, that the growth of the 
small intestine has no concern with the general growth of the body, 
and that “all children start life with practically the same length 
of intestine.” He also states that the colon does not increase in 
length during the four months after birth, after which period growth 
is steady and regular. Evidence will be presented indicating that 
these statements also are incorrect. Treves further states that “the 
absence of growth in the colon for at least the first four months of 
extrauterine life, is certainly remarkable.” This certainly would be 
remarkable if true. Evidence available, however, does not indicate 
that it is true. 

Treves thereafter leads one to infer that at birth, the sigmoid 
loop is uniformly of excessive length, and that in the succeeding 
four months during which there is no growth of the colon, this 
excessive length of sigmoid flexure universally and progressively 
becomes reduced by a readjustment which decreases its length in 
relation to the total length of the colon. The only possible explana- 
tion for such sweeping statements is that they must have been 
based upon an inadequate number of observations. As above 
stated, these conclusions of Treves would not upon the basis of the 
scientific support with which they are provided, be worthy of especial 
notice, were it not for the fact that many of them continue to be 
copied word for word in our current text-books, to the still further 
propagation of incorrect “anatomical properties.” 

Original Data. There are presented herewith, for the most part 
in tabular form, the results of an examination with regard to intes- 
tinal growth and length, of a series of 242 cases of all ages and both 
sexes. In general, this total is composed of 45 fetal cases, 37 children, 
and 160 adults. In the fetal group, are 25 males (body length 
12.5 to 55 cm.), and 20 females (body length 13 to 52 cm.). In the 
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group of cliildren there are 20 males between six months and seven- 
teen years of age, and 17 females between two years and sixteen years 
of age. The adult group is composed of 94 males and 66 females, 
with body lengths between 140 and 185 cm., and ages between 
twenty and eighty years. 

From these larger groups of cases, numerous smaller groups were 
selected for purposes of uniformity with respect to body length, age, 
sex, disease, or any other special subject under consideration. ^ In 
the accumulation of data, continual effort was directed to the elimi- 
nation of as many variables as possible, thus reducing the unknown 
quantities approximately to the one under special review. 

In the presence of a total variation in intestinal length averaging 
100 per cent, minor variations dependent upon methods of measure- 
ment lose some of their theoretical importance. All investigators, 
even Dreike who measured his intestinal lengths with the greatest 
care in situ, have reported increasing length with successive measure- 
ments. Under the conditions offered for my work, it was impossible 
to obtain the measurements in situ. Recourse was therefore had by 
necessity to the making of all measurements of intestinal length 
after removal of the intestine from the body. In view of this fact, 
it is of interest to note that the simple method employed produced 
results more constant than those of previous workers. Thus Dreike, 
uping the greatest care was unable to prevent progressive increases 
in intestinal length totaling a meter or more, as a result of repeated 
measurements of the same intestine. Yet the method employed 
by the WTiter yielded when desired as many as three and four con- 
secutive results not varjdng by a total of more than 10 cm'. Yffien- 
ever an unusually long or short intestine created suspicion of an 
error in measurement, repeated examination verified the accuracy 
of the unusual length. The writer’s simple method of measurement 
was the following: After noting that the pathologist had not 
employed undue traction in removing the intestine from the body, 
the intestine was allowed to remain in a pan of water for a period 
df between ten 'and fifteen minutes, it haUng been found that this 
delay was necessary in order to allow the intestine to shrink back 
to what might be called its normal length following the unavoidable 
trauma of its removal. The actual measuring was then accom- 
plished by merely runnmg a small portion of the intestine at a time, 
past a 50 cm. rule, the remainder of the intestine always being 
submerged in water. In consequence, very little longitudinal strain 
was necessary and it is perhaps for this reason that it was possible 
to obtain repeated measurements within such a comparativelv 
small margin of error. 

In general, the attempt has been made to present in this paper a 
very considerable total of original data, in such form as to make 
them easilj and \ isibly available. I or example, there are presented 
Tables I to lY, the actual mea.suremcnts of intestinal lenirth found 
in the fetus and the child. 



Table I 

Cvo-wMtl an. cl LengWa of Vhe Humcvn In^esl•^Tle. 






T cvble H. 

(Jto-wTK and Let^gUa of l-heHuTnan.Inhesl-me. 
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Tlie merest glance at these Tables I to IV, is sufficient to show tliat 
whatever the cause of the marked variations in lengtli wliich occur 
in the small intestine and colon, they do not first begin to appear 
at some indefinite period after birth. These variations in length 
are as obvious at birth as after birth, and they are certainly present 
as early as the fifth month of intra-uterine life. 

From Table I the inference might be drawn that the rate of intes- 
tinal growth in the fetus, from the ages of 3.5 to 5 months, is some- 
what regular; yet even this apparent regukrity in rate of growth of 
the intestine at this very early age might en|;irely disappear were a 
larger number of cases available. It is toffife hoped therefore that 
some future investigator seeking the cause of these demonstrated 
wide variations in intestinal length, may address himself to a study 
of intestinal length in the fetus of less than six months of age. . 

In Tables V to VIII inclusive, there are presented in graphic 
form the actual variations in length of the small intestine and colon 
in relation to the four known factors of body length, age, disease 
and sex. , ‘ 

These variations, figured in percentages, are pl-esented in Tables 
IX to XVI inclusive. 

In Table X^TI, is given the percentage increase or decrease in 
length of the intestine, in relation to the same four factors of body 
length, age, disease and sex. 

The indicated high rate of growth of the intestine in the fetus, is 
striking. My figures do not support the statement of Bardeen,^ 
who, after carefully studying the rate of growth of the intestine in 
the fetus of less than 1 cm. in length,''feports that from a body 
length of SO mm. to birth, the rate of growth of both the small 
intestine and the colon about equal that of the body. 

On the other hand, it will be noted that with a 20 per cent increase 
in body length in the adult (from 150 to ISO cm.), there occurs an 
increase of only 7.6 per cent in the length of the small intestine, and 
an increase of only 9.2 per cent in the length of the colon. 

The indicated decrease of 7.2 per cent in the length of the small 
intestine during an age increase from twenty to eighty years, is, 
when viewed in association with the indicated simultaneous increase 
of 20.2 per cent in the length of the colon, also v^orthy of considera- 
tion. 

Tuberculosis proves to be associated not as has been previously 
reported, with a decreased length of intestine, but rather with a 
slight increase of 0.65 per cent in the length of the colon, and an 
increase of 2.9 per cent in the length of the small intestine. 

By contrast, carcinoma and gall stones, the two other diseases 
considered in relation to intestinal length, both prove to be associated 
with a length of intestine someAvhat shorter than normal. 



C| r;6jvv>>K arici LenqTH of fhe}-luTndril7^ie2>>jn.e. 
. 1 . . ’Both. Se-Kss. 

T?elQj-ior5. ?-oBodt^ Lenghh. 
























Table IZE. 

<jTo-wi-b. and Lenql-b. ofTKe HuTnan Inle^Yine. 
B arh. ^ex e s. 

T?el c\l-ion >o Disease 
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TABLE IX.— SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 
IN RELATION TO BODY LENGTH. 


Body length in 
centimeters. 

Sex. 

Total 

obs. 

Average 
length in 
meters. 

Percentages. 

AI. 

F. 

Less 

than 

5 m. 

5 m. to 
7 m. 

More 

than 

7 m. 

150 to 155 .... 

3 

14 

17 

6.05 

11.8 

70.6 

17.6 

155 to 160 . . . . 

8 

26 

34 

5.69 

2.9 

85.3 

11.8 

160 to 165 . . . . 

21 

17 

38 

6.14 

10.5 

63.2 

26.3 

165 to 170 . . . . 

22 

3 

25 

6.38 

4.0 

64.0 

32.0 

170 to 175 . . . . 

22 • 

2 

24 

6.24 

0.0 

70.8 

29.2 

175 to 180 . . . . 

13 

0 

13 

6.51 

7.6 

45.7 

45.7 

Summary .... 

89 

62 

151 

6.17 

6.0 

68.8 

25.2 


TABLE X.— SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 
IN RELATION TO AGE PERIODS. 


Ago 

(in decades). 

) 

Sex. 

Total 

obs. 

Average 

length 

in 

meters. 

Percentages. 

Body length in 
centimeters. 

M. 

F. 

Less 

than 

5 m. 

5m. to 
7 m. 

More 

than 

7 m. 

• Av. 

Max. 

Min. 

20 to 29 . . 

9 

6 

15 

6.45 


66.7 

33.3 

165 

182 

155 

30 to 39 . . 

21 

11 

32 

6.52 

3.1 


46.9 

166 

182 

145 

40 to 49 . . 

13 

13 

26 

5.99 

7.7 

76.9 

15.4 

161 

185 

149 

50 to 59 . 

28 

14 

42 


9.5 


21.4 

162 

175 

149 

60 to 69 . . 

18 

11 

29 

5.99 


75.9 

13.8 

154 

177 

152 

70 to 79 . 

5 

11 

16 

5.98 

6.3 


18.7 

158 

176 


Summary . 

94 

66 

100 

6.17 

6.9 

68.1 


161 

185 



TABLE XI.~SMALL INTESTINE: PERCENTAGE VARIATIONS IN LENGTH 

IN REL.\.TION TO DISEASE. 


Disease. 

i 

Sex. 

Total 

obs. 

Average 

length 

1 in 
i meters. 

Percentage. 

1 Body length in 

I centimeters. 

AI. 

F. 

i 

Lc.ss 

than 

5 m. 

5 m. to 
7 m. 

Afore 

than 

7 m. 

Av. 

Max. 

[ Min. 

i 

Tuberculosis. 

31 

,7 

38 

6.29 

5.3 

65.8 

28.9 

105 

182 

1 

155 

Carcinoma . 

15 

13 

28 

5.80 

14.3 

71.4 

14.3 


182 

145 

Gall stones . 

G 

17 

23 

5.73 

13.0 

*• 


13.0 

161 

185 

149 


Sex appears as a definite factor in the question of intestinal length 
in tlie adult, for the male small intestine averages about 12 per cent 
longer than the female small intestine, and the male colon averages 
about 17 per cent longer than the female colon, for the same bodv 
lengths. 
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TABLE XII.— SMALL INTESTINH:: PERCENTAGE VARIATIONS IN LENGTH 

IN RELATION TO SEX. 


Sex. 

Total 

obs. 

Average 
length in 
meters. 

Percentages. 

Less 

than 5 m. 

5 m. to 

7 m. 

More 
than 7 m. 

Male (160 to 165 cm.) ... 

21 

6.53 

4.8 

61.9 

33.3 

Female (160 to 165 cm.) 

17 

5.78 

17.7 

64.7 

17.6 

Both (155 to 175 cm.) . 

121 

6.11 

4.9 

71.1 

23.9 


TABLE XIII.— colon: PERCENTAGE VARIATIONS IN LENGTH IN RELA- 
TION TO BODY LENGTH. 


Body length. 

1 

Total 

obs. 

Average 
length in 
meters. 

Percentages. 

Feet and inches. 

Centimeters. 

Less than 
1.25 m. 

1.25 m. 
to 2 m. 

More 
than 2 m. 

4' 11" to 5'1" 

150 to 155 

17 

1.52 

35.3 

52.9 

11.8 

5'1" to5'.3" 

155 to 160 

34 

1.52 

11.8 

79.4 

8.8 

5'3" to5'5" 

160 to 165 

38 

1.40 

23.7 

57.9 

18.4 

5'5" to5'7" 

165 to 170 

25 

1.65 

4.0 

76.0 

20.0 

5'7" to 5'9" 

170 to 175 

24 

1.50 

8.3 

83.4 

8.3 

5'9" to 5' 11" 

175 to 180 

13 

1.60 

0.0 

69.2 

30.8 

Summary . 

1 151 

! 

1.54 

14.6 

70.2 

15.2 


TABLE XIV.— colon; PERCENTAGE VARIATIONS IN LENGTH IN RELA- 
TION TO AGE. 


Age (in decades). 

Total 

obs. 

Average 
length in 
meters. 

Percentages. 

Less than 
1.25 m. 

1.25 m. 
to 2 m. 

More 
than 2 m. 

20 to 29 

15 

1.43 

13.3 

80.0 

0.7 

30 to 39 

32 

1.58 

12.5 

75.0 

12.5 

40 to 49 

26 

1.41 

23.1 

69.2 

7.7 

50 to 59 

42 

1.53 

19.0 

64.3 

10.7 

60 to 69 

29 

1.60 

17.2 

62.1 

20.7 

70 to 79 . . . ■ . 

16 

1.72 

0.0 

81.3 

18.7 

Summarj’’ 

160 

1.55 

15.0 

70.0 

14.4 


Table XVIII presents two series of ratios, covering three age 
periods as follows: body length in relation to the length of the small 
intestine and of the colon; and the length of the colon in relation to 
the length of the small intestine. It is believed that the groups of 
cases upon which these ratios are based, are more carefully arranged 
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TABLE X^^— colon: PERCENTAGE VARIATIONS IN LENGTH IN RELA- 


TION TO DISEASE. 



Total 

ohs. 

1 

Average 

Percentages. 

Disease. 

length in 
meters. 

Less than 
1.25 m. 

1.25 m. 
to 2 m. 

More 
than 2 m. 

Tuberculosis 

38 

1.53 

18.4 

71.1 

10.5 

Carcinoma 

28 

1.39 

39.3 

50.0 

10.7 

Gall stones 

23 

1.51 

13.0 

1 

74.0 

13.0 


TABLE XVI.— colon; PERCENTAGE VARIATION IN LENGTH IN RELA- 
TION TO SEX. 





Percentages. 

Sex. 

Total 

obs. 

length in 
meters. 

Less than 
1.25 m. 

I 

1.25 m. 
to 2 m. 

More 
than 2 m. 

Male (160 to 165 cm.) . . . 

21 

1.62 

19.0 

52.4 

28.6 

Female (160 to 165 cm.) 

17 

1.36 

29.4 

64.7 

5.9 

Both (155 to 175 cm.) ... 

121 

1.52 

13.2 

72.7 

14.1 


TABLE XVII.— GROWTH AND LENGTH OF THE HUMAN INTESTINE. 

Percentage Increase or Decrease in Length in Relation to Four 
Variants: Body Length, Age, Disease, Sex. 


Percentage increases or decreases in 
length of the intestine. 


Type of variant. 

Small intestine. 

Colon. 

Percentage 
increase in 
body length. 


Increase. 

Dccreasc.j 

Increase, i 

Decrcase.j 


1. Body length; 



' 



Fetal (increase in length), 
13.4 cm. to 50 cm. 

757.0 


744.0 


272.0 

Birth to adult (increase in 
length), 50 cm. to 101 cm. 

104.0 


181.0 

1 

1 

! 222.0 

Fetal to adult (increase in 
length), 13.4 cm. to 161 cm. 

1645.0 

1 

2900.0 


i 1102.0 

Adult (increase in length), 
150 cm. to 180 cm. 

/ 

7.G 


9.2 


i 20.0 

i 

2. Ago: 

Increase from 20 to 80 years 


7.2 

20.2 


3. Disease: 

Tuberculosis 

C.arcinoma 

2.9 

4.17 

0.65 

8.5 


G:ill stones 


6.20 


0.65 


4. Sex; 

M.ale 

G.S 


G.5 

1 


Female 


5.4 

i 10.5 

1 

t 

1 


Notk.— In Group 1 the pcrccntugc variations arc based upon the lengths of 
, nitostine dctorniinod as normal for the given l>ody lengths. In Groups 2, 3 and 4 
(lie j>crcen(agc variations are based uiwn the followiiiR lengths detcrmincd*’as normal 
or the adult. Small intestine, C.ll ni.; and colon, 1..52 in. 
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TABLE XVIII.— GROWTH AND LENGTH OF THE HUMAN INTESTINE. 


Ratios of Body Length to Small Intestine and Colon, and, Colon to 
Small Intestine at Three Age Periods: the Early Fetus, Birth, 
and the Adult, in Both Sexes. 



Sex. 


Body lengths in cm. 

- 

Ratios. 


Total 

obs. 

M. 

F. 

Age periods. 

Min. 

Av. 

Max. 

B. L. : S. I. 

B. L. :C. 

C. : S. I. 

5 

1 

4 

Fetus 

(3 to 4 mos.) 

12.5 

13.4 

15.5 

i:2.6 

1:0.5 

1:5.4 

10 

s 

7 

Birth 

48.0 

50.0 

52.0 

' 1:6.0 

l:l.l 

1:5.5 

21 

21 

0 

Adult 

(27 to 72 years) 

160.0 

162.0 

165.0 

1:4.0 

l:l.0 

1:4.0 

17 

0 

17 

Adult 

(20 to 69 years) 

160.0 

162.0 

165.0 

1:3.6 

1:0.8 

1:4.2 

121 

73 

48 

Adult 

(20 to 80 years) 

155.0 

161.0 

175.0 

1:3.7 

i:0.9 

i:4.0 


B. L. = body length; S. I. = small intestine; C. = colon. 


with regard to uniformity than those heretofore available in the lit- 
erature. From this Table it vdll be seen that the small intestine is 
longest in relation to body length at birth. In the adult, the ratio 
of body length to small intestinal length is about 1:3.7, the ratio 
of colon length to small intestinal length being about 1:4.0. In a 
word, it may be said that in the adult, colon length about equals 
body length, the small intestine being about four times tlie length 
of the body. 

One additional point may be mentioned; this is in reference to 
the assertion by Treves concerning the development of the sigmoid 
loop at and immediately after birth. In 19 males and 15 females 
of my series, a total of 34 fetal cases, observations upon the length 
and appearance of the sigmoid loop were recorded, with the follow- 
ing results. Of the 19 males, 12 had long and 7 had short sigmoid 
loops. Of the 15 females, 8 had long and 7 had short sigmoid loops. 
There was thus a total of 34 fetal cases in which 20 had long and 14 
had short or normal sigmoid loops, yielding 58.8 per cent with long, 
and 41.2 per cent with short or normal sigmoid loops. About one- 
third of a smaller number of cases, all of exactly 50 crri. in length, 
were found to have sigmoid loops not excessive in length. It would 
seem that these findings are adequate to prove incorrect, Treves’ 
sweeping statements concerning the development of the sigmoid 
loop at and immediately after birth. 

Summary. Recent literature upon the growth and length of the 
human intestine, is conspicuous by its absence. 
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The older literature is often contradictory, possibly because it 
was based upon inadequate sources. 

There is presented in this paper what is believed to be a larger 
and perhaps a more accurate series of data with regard to intestinal 
growth and length, than has heretofore been available for reference. 
Certain results of this study would seem to warrant speeial consid- 
eration. Among them, the following may be mentioned. 

1. There is a total variation of about 100 per cent in the length 
of the small intestine and the colon. This variation begins not at or 
after birth, as has been stated by previous investigators, but at or 
before the fifth month of fetal life. 

2. Evidence is presented to show that Treves is incorrect in 
stating that all children start life with “ practically the same lengtli 
of intestine.” Furthermore, the evidence available does not support 
his statement that “there is no growth in length of the colon during 
the first four months after birth.” Also, the sigmoid loop certainly 
is not always of excessive length at birth; therefore, Treves cannot 
be correct in stating that the imiformly long sigmoid loop goes 
through identical evolutions m all infants during the first four 
months after birth. 

3. Without exception, all male and female ehildren examined, 
of a body length greater than 60 cm., had already acquired a small 
intestine longer than the minimum length compatible with prolonged 
adult life. But at this same early period of life, these children had 
not yet acquired much over half the corresponding length of colon. 

4. Not later than the tenth year of age, practically all the children 
examined had abeady acquired both small intestines and colons of 
lengths such that had they been found in the adult, they would 
have been classified as within the normal adult limits of intestinal 
length. 

It would appear then, that from the tenth year of age onward, 
intestinal growth is an affair primarily not of increase in actual 
length, but of increase in area through increase in caliber, 

5. Although in all groups of cases examined, there existed a total 
variation in intestinal length of 100 per cent or more, it may be 
noted that almost three-quarters of all the adult cases examined had 
small intestines and colons varying in length not more than about 
17 per cent above or below the calculated average lengths of intes- 
tine and colon. 

Tlius, about 70 per cent of all the adults examined had a small 
intestine varying in length between 5 and 7 meters, w'ith an average 
length of 6.11 meters. Under the same circumstances, the colon 
varied in length from 1.25 to 2.00 meters, with an average length 
of 1.52 meters. 

At least from a surgical point of view, it is of interest to note the 
minimum length of intestine compatible with adult life, as deter- 
mined by the measurements in my series of 242 cases. Tlie minimal 
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small intestinal length recorded was 3 meters, the maximal being 
8.5 meters. For the colon, the minimal length recorded was 1 meter, 
the maximal length being 3.25 meters. These measurements do 
not include the length of the duodemun and rectum. 

6. With one exception, variations in intestinal length possibly . 
associated with body length, age, disease, and sex, do not exceed 
10 per cent. 

This exception is an increase of 20 per cent in the length of the 
colon with an age increase from twenty* to eighty jmars. The cause 
of this increase is not determined. It is however, associated (during 
this same age increase from twenty' to eighty years), with a decrease 
of 7 per cent in the length of the small intestine. Perhaps in addi- 
tion to a certain amount of stretching of the colon which one might 
ex-pect as a result of many 3^ears of abuse, there maj^ actually be 
going on from birth to old age a progressive change in the character 
of the intestinal canal sufficient to bring the senile individual into 
definite contrast with the newborn baby from a dietary point of 
view; i.e., the senile individual maj'^ have become structurally less 
well adapted to live upon a high protein diet than the babj'^ for 
whose welfare such a diet is essential. 

7. It has been frequently asserted that the tuberculous individual 
is at a disadvantage on account of his having an intestine actually 
shorter than normal in length. These assertions are not supported 
b}^ the results of mj'- measurements in a group of 38 cases d^dng of 
this disease, for these indicate that the tuberculous individual 
is in fact possessed of an intestine and colon of normal length. 

By contrast, the existence of an intestinal length shorter than 
normal both as to small intestine and colon, was demonstrated in a 
group of 28 cases dying of carcinoma. Also, a small intestine 
slightl}" short in length but associated with a colon normal in length, 
was demonstrated in a group of 23 gall stone cases. 

Conclusions. 1. The most striking characteristic of the human 
intestine is extreme variation in length. This variation averages 
about 100 per cent. 

2. Tliis variation in length begins at or before the fifth month of 
age in the fetus, and thereafter is in evidence throughout life, in 
both small intestine and colon, in both sexes. 

3. In the fetus at full term, the length of the intestine is not 
“singularly’' constant,” nor do all children start life, according to 
Treves, with “practically' the same length of intestine.” On the 
contrary', the characteristic 100 per cent variation in length of the 
intestine is in e’i'idence at birth as at all later periods of life. 

4. The colon does not, as Treves stated, invariably' cease growth 
“for at least the first four months of extrauterine life.” 

5. The sigmoid loop cannot, as Treves stated, always go through 
the same evolutions immediately' after birth, because at birth the 
sigmoid loop is by' no means alw’ay's of excessive length; on the 



BRYANT: GROWTH AND LENGTH OF THE HILMAN INTESTINTS 519 

contrary, tlie sigmoid loop is at birtli not infrequently shorter in 
length than would be considered normal. 

6. The small intestine is shortest in relation to body length in the 
fetus of three to four months of age. It is longest in relation to body 
length at birth, and it again becomes shorter in relation to body 
length during adult life. 

The length of the colon in relation to the length of small intestine, 
remains about the same from early fetal life to birth. After birth, 
the colon continues throughout life to increase slowly in length, 
actually and in relation to the length of the small intestine. The 
small intestine on the contrary actually decreases in length with 
advancing age. 

7. From the point of view of comparative anatomy, the newborn 
child approaches the carnivorous in tjq)e, as evidenced by its ratio 
of length of small intestine to colon. By contrast, the senile adult, 
with his decreased length of small intestine and increased length of 
colon, is becoming less and less well adapted to live upon the high 
protein diet so necessary for the maintenance of health in the normal 
infant. 

8. Tlie child of 60 cm. in length (6 months or less in age) has 
already acquired about one-half the minimal adult length of colon. 

9. The child of 60 cm. in length (six months or less in age) has 
already acquired a small intestine longer than the minimum com- 
patible with adult life. 

10. The child of ten years of age has both a small intestine and a 
colon of a length considered normal for the adult. 

11. Growth of the intestine after ten years of age, proves to be 
an affair primarily not of growth in length, but of growth in caliber. 

12. About 70 per cent of all adults have a small intestine varying 
not over 35 per cent in length (5 to 7 meters), with an average length 
of about 6 meters. 

13. About 70 per cent of all adults have a colon varying in length 
not over 42 per cent (1.25 to 2.00 meters) with an average length 
of about 1.50 meters. 

14. The colon of the adult increases about 20 per cent in length, 
with an increase in age from twenty to eighty years. With this 
exception, variations in the length of the intestine possibly asso- 
ciated with body length, age, and disease, do not exceed those due 
to sex alone. Variations in length due to sex alone do not exceed 
10 per cent. 

15. In the adult, the male has a small intestine and colon about 
6 per cent longer than the general adult average. In the female, 
the small intestine is about 5 per cent, and the colon about 10 per 
cent shorter than the general adult average. 

16. The normal average length of the small intestine in the adult, 
may be considered as 6.11 meters, or 20 feet 6 inchei Tlie normal 
average length of the colon in the adult, may be considered as 1.52 
meters, or 5 feet 2 inches; 
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THE VARIATIONS IN GASTRIC SECRETION OF THE NORMAL 

INDIVIDUAL. 

By J. R. Bell, M.D. (Melb.), M.R.C.P. (Bond.), 

AND 

W.M, MacAdaji, M.A., M.D. (Glasg.), M.R.C.P. (Bond.), 

MEDICAL TUTOR AND REGISTRAR, UNIVERSITY OF LEEDS. 

Introduction. The fractional method of gastric analj'^sis, by 
revealing the great variations in gastric acidity which may occur 
both in health and disease, has thereby been subjected to unfair 
criticism. It is unjustifiable to apportion the whole blame to a 
metliod when we are yet unable to interpret fully and accurately 
the results obtained. Even in its present form, and with our 
meagre knowledge of the probable normal standards and possible 
variations, tlie fractional method supplies more information than 
the single one-hour test, and must inevitablj^ replace the latter 
if gastric analysis is to be accorded a place in diagnostic medicine. 
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Modification in the technic in the light of certain defects, however, 
seems desirable. 

In order that the results obtained in pathological conditions 
may be assessed at their true value, it is essential that we should 
know what variations in secretion and motility may^ occur in the 
normal individual when subjected to this method of investigation. 
With this object in view, Rehfuss, Bergeim, Hawk, Fowler, Zent- 
mire,i 2 3 Bennett and Rjde^ and others examined series of normaL 
individuals of both sexes, but, so far as we are aware, there is no 
published record of a series of fractional test-meals carried out 
over a prolonged period in the same individual under constant 
conditions. Kopeloff® investigated normal individuals at inter- 
vals of several days, but does not state how many tests were done. 
He concluded that repeated analyses on the same indmdual within 
a short period of time yielded different acid curves. Lyon, Bartle 
and Ellison,® in remarking on the variations in the acid values in 
different normal persons say, "If the stomach contents of the same 
indmdual are examined daily under the same conditions of time 
and length of preceding fast, great variations of acid values will 
frequently be seen.” Bennett and Ryle,^ on the other hand, 
affirm that “ in several instances exactly identical curves have been 
obtained when taken on different occasions; in general, it has been 
found that slight differences may be found toward the end of the 
curve, corresponding vdth the amount of duodenal regurgitation at 
a particular moment.” 

We therefore considered it desirable to study the variations in 
gastric response to the same test-meal repeated under the same 
conditions on twenty consecutive days (Sundays excepted) in a 
healthy subject. At the same time the opportunitj'' was taken of 
comparing these findings with those obtained vdth several other 
types of test-meal in general use. 

Method of Procedure. The investigations were carried out on a 
healthy man, aged thirty-one years; weight, 10 stone 4 pounds; 
height, 5 feet 6 inches; of good physique; had had no previous ill- 
nesses and gave no history of any gastro-intestinal disturbance 
whatever. After a preliminary examination of several individuals 
we purposely selected this subject, as his stomach showed a good 
secretory response to the meal, and he displayed an intelligent 
interest in our experiments and underwent the examination with- 
out any apprehension or discomfort. As far as possible he 
observed the same daily routine with regard to meals and habits 
throughout the whole period of investigation. He took no food 
or drink after 10 p.m., and each morning at 9.30 he swallowed a 
Ryle (modified Einhorn) tube. The fasting contents of the 
stomach were completely witlidrawn and the standard test-meal 
of 1 pint of oatmeal^ gruel, as employed by most workers on frac- 
tional gastric analysis, was given. Subsequently, 10 cc .specimens 
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were aspirated at intervals of a quarter of an liour for two and 
tlnee-quarter hours. As not infrequentlj^^ occurs, there was mod- 
erate salivation during the test. Measures were taken to prevent 
swallowing of this saliva, the amoimt collected during the two and 
three-quarter hours averaging 250 to 300 cc. 

Discussion of Results. Reproductions of the charts which were 
dravTi up illustrate the points of similarity between the curves 
and such daily variations as were present, more clearly than a 
composite chart or verbal description. 

The first impression obtained from a study of the charts is That 
they are markedly dissimilar. On closer examination this is 
shown to be dependent on daily fluctuations in the acid values of 
the different “fractions,” and that, with the exception of the curves 
of the first and possibly of the third bag, the remainder exliibit 
many points of similarity and are of the same type. 

From the practical standpoint, the fact that the lowest cuiwe 
of the series was that obtained on the first examination raises an 
important question. In the ordinary course this is the curve that 
would have been taken as representing the secretory activity of 
this individual’s stomach, and would have been classed as a “nor- 
mal,” according to the scheme adopted by one of us.^ As to the 
factor or factors responsible for this low secretion as compared with 
the subsequent examinations, we are inclined to the view that it 
is a psychical inliibition due to the natmal apprehension so com- 
monly noted on the first occasion of swallowing the tube. Bennett 
and ^^enables® have demonstrated this effect of the emotions on 
gastric secretion. In om- opinion nausea did not play much part 
in the secretory inliibition in this case; nor did the reputed neu- 
tralization of the acid by swallowed saliva take place, as this was 
carefully avoided throughout the whole series of examinations. 

This observation points to a possible fallacy in the investigation 
of pathological conditions and suggests that if on the first examina- 
tion a hjqiochlorhydric or normal cmve is obtained, and even 
more so if the clinical evidence suggests a higher curve of acidity, 
the test should undoubtedly be repeated before eliminating the 
possibility of a higher acid secretion. 

It may here be mentioned that on two occasions on which the 
alkalinitj’^ of the saliva was estimated it was found to require for 
neutralization 30 cc ^ HCl per 100 cc while the total amount 
secreted averaged 300 cc. Such an amount of alkali distributed 
over the two and three-quarter hours will lower the acid curves 
slightly. We accordingly carried out two tests while the patient 
swallowed all saliva. No appreciable difference was to be observed 
in these cm’ves as compared vlth those of the series already dis- 
cussed. It is ob^•ious, however, that such a factor might play a 
part in leading to a low acidity in a subject who was not of the 
“ hj’perchlorhydric ” tjqDe. 
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Type of Acid Curve. It is not to be expected that an indi- 
viduals curve of gastric acidity during a test-meal will exhibit 
exactly the same characteristics and details on every occasion, for 
many factors, both known and unknown,, may cause slight devia- 
tions. However, in such a subject as we have examined, and 
under conditions as nearly constant as possible, we should antic- 
ipate, a priori, that the acid curves on the various occasions 
would show some constant characteristic feature, although possibly 
differing in detail. Such is seen to be the case for, almost vdth- 
out exception, the meal provokes an immediate abundant secre- 
tion of acid, the curve of acidity loses very little time in rising to 
a considerable height and this is more or less maintained until 
digestion has been completed. Thereafter it quickly falls to a 
level approximating to that of the fasting contents, to be followed 
by a slight rise which is maintained to the end of the test. This 
common characteristic of the various curves is most striking, not- 
withstanding the wide variations in the degree of acidity attained. 
Thus if we exclude the first and the third, all the curves would be 
classified either as mild or definite hyperchlorhydria. 

Anotlier noteworthy point is that the curves of free HCl and 
total acidity bear the same relation to each other throughout the 
series. Experience in fractional gastric analysis soon teaches the 
observer the folly of laying stress upon slight de\dations in the 
curves, and leads him to rely more and more for his deductions 
on the tjqie of curve taken as a whole. R;ydPeP and others have 
already emphasized tliis point, and the present findings afford addi- 
tional evidence of the necessity for observmg this precaution. 

Fasting Contents of the Stomach. The amounts obtained 
varied between 3 cc and 38 cc, vdth an average of 17.8 cc. This 
variation is in accordance ivith Ryle’s^” experiments on himself, 
in which over a period of thirty days the amount varied from “ 1 
Or 2 cc obtained wth difficulty to 15 or 30 cc obtained with ease.” 
The free HCl values varied between 0 and 22, averaging 8.5, and 
the total acidity values between 8 and 40, averaging 23.4. Ryle’s 
corresponding figures were 0 to 22 and 4 to 38. These variations 
are to be expected, for duodenal reflux, swallowed saliva, and pres- 
ence or absence of hunger sensations must necessarily vary from 
day to day. On only one occasion was bile visible in the fasting 
contents and then only in very small amount. 

Rate of Emptying of the Stomach. This was a remarkably 
constant featm'e. The average time of empt^nng was one and 
three-fifths hours, with a range from one and a half to two hours. 
This finding was confirmed by roentgen-ray examination, for the 
report of which we are indebted to Dr. Leo A. Rowden, of Ixcds. 
He says; “This individual’s stomach is normal in every respect. 
It is orthotonic in t>*pe, and peristalsis is of normal activity. After 
a meal of 1 pint of oatmeal gruel containing 2 ounces of bismuth 
carbonate the stomach was empty in one and tliree-quarter hours.” 
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TABLE I. 


Specimen. 

Free HCl. 

Total acidity. 

Average. 

Standard 

deviation. 

Coefficient 
of variation 
(per cent). 

Average. 

Standard 

deviation. 

Coefficient 
of variation 
(per cent). 

Fasting juice 

8.50 

8.115 

95.5 

23.45 

9.764 

41.6 

1 hr. . 

3.80 

7.586 

199.6 

23.75 

10.449 

44.0 

i hr. . 

24.80 

16.497 

66.5 

51.45 

18.159 

35.3 

f hr. . 

47.50 

18.800 

39.6 

70.15 

17.431 

24.8 

1 hr, . 

56.35 

14.523 

25.8 

74.10 

13.924 

18.8 

IJhr. . . 

48.26 

17.474 

36.2 

62.63 

17.824 

28.5 

hr. . 

41.60 

20.375 

49.0 

55.35 

20.558 

37.1 

l-J hr. . 

33.65 

19.239 

57.2 

46.85 

. 19.691 

42.0 

2 hr. . 

27.26 

15 .-617 

57.3 

40.47 

16.359 

40.4 

2i hr. . . 

26.40 

15.406 

58.4 

40.10 

14.798 

36.9 

hr. . 

29.15 

12.130 

41.6 

42.00 

13.472 

32.1 

2|hr. . . 

31.00 

14.287 

46.1 

44.11 

14.843 

. 33.7 


The average values of free HCl and total acidity calculated in terms of cubic 
centimeters of N/10 NaOH required to neutralize 100 cc of gastric juice together with 
the standard de^dations and coefficients of variation of the various specimens. 


As may be gathered from our previous remarks, although the 
results of gastric analysis are conveniently recorded by the graph 
method, we do not consider that statistical methods can be reason- 
ably applied to the elucidation of such curves. A false impression 
of mathematical exactitude is thereby suggested which is wholly 
misleading when applied to a phenomenon which physiologically 
varies within such wide limits. 

We have, however, submitted our figures to Dr. Matthew Young, 
of the Medical Research Council Statistical Department, and are 
greatly indebted to him for working out the standard deviation, 
that is, the degree of scatter or variation in the distribution of the 
difierent acid values. This is recorded in Table I along mth the 
coefficient of ^'^ariation which enables us to compare the several 
distributions as regards the degree of variation present. One 
interesting fact emerges from this study, viz., the coefficient of 
variation for both free HCl and total acidity is lowest in the one- 
hour specimens. That is to say, if reliance has to be placed upon 
the examination of a single specimen, then that withdrawn at 
the end of one hour appears to give tlie most constant values for 
the degree of acidity. From the statistician’s standpoint, how- 
ever, it must be noted that tlie coefficient of variation in this 
fraction is still very considerable, viz., 25.8 per cent and 18.8 per 
cent for the free HCl and total acidity respectively. 

Comparison between Various Test-meals. Rehfuss and 
Hawk" and Knapp’- have urged the universal adoption of a stand- 
ard test-meal. Unfortunately at the present time so desirable a 
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condition does not obtain; therefore, on completing the series of 
twenty consecutive examinations with the oatmeal gruel test-meal, 
we investigated certain of the other meals commonly employed, 
with the following, results. 

1. Two slices (60 gm.) of bread loitJiout crust and 500 cc water: 
The curves conformed in every way to those obtained in the 
above series, and the stomach emptied at the same rate. If, there- 
fore, the oatmeal-gruel meal is not available the bread-and-water 
meal will give the same information, and data obtained with this 
meal may fairly be compared with those obtained with the oatmeal 
gruel. Nevertheless, we would not advise bread and water as the 
routine meal, for unless the tube is re-swallowed after the fasting 
contents of the stomach are withdrawn, efficient mastication is 
somewhat difficult and the small holes in t;he tube are more liable 
to become blocked. 

2. Two slices (60 gm.) of toast without crust and 400 cc tea with 
milk and sugar: The curves approximated to the higher ones 
obtained in the above series and exhibited exactly the same char- 
acters. The rate of emptying of the stomach was unaltered. No 
difficulty was experienced in withdrawing the specimens, nor in 
their titration, but owing to the brownish color the end-point was 
not so distinct. Moreover, bile and blood in small amounts could 
be easily overlooked. 

3. Arrowroot biscuits, 60 gm., and 500 cc water. The curves 
obtained resembled the lower ones in the above series and mani- 
fested the same general characters. There was, however, a greater 
divergence between the curves of free HCl and total acidity in 
the earlier stages of digestion. This is probably due to the more 
finely divided particles being able to ‘^mop up” more readily the 
acid secreted. The specimens withdrawn were extremely homo- 
geneous. The rate of emptying of the stomach was unaltered. 

4. Peptone, 5 gm., and sodium salicylate, 0.1 gm., in 250 cc neater: 
(As recommended by Delort and Verpy.^^) A rapid rise in the 
free HCl curve resulted so that the highest value was reached in 
tlnee-quarters of an hour. The descent in the ciuve was equally 
rapid, no free HCl being found at the end of one and a half hours. 
No trace of sodium salicylate was to be found at the end of half 
an hour (the evidence accepted by Delort of complete evacuation 
of the stomach). This meal appears to us to be quite unsuitable 
for routine use. 

5. Standard oatmeal gruel, 2 pints: The curve obtained ndth ’ 
tliis “double” meal made a more gradual ascent than those in the 
above series, and did not reach its fastigium (which was 60 units 
for the free HCl) until one and three-quarter hours had elapsed. 
The descent was also more gradual and altogetlier the curve did 
not resemble at all closely those hitherto obtained. The rate of 
emptjfing of the stomach was only slightly, if at all, delayed. 
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Charts for the Alternate Days of Fractional Gastric Investigation Carried Oot On the 
Same Individual on Twenty Consecuotve Days. 


The shaded area represents the limits for free HCl (dimethyl indicator) of 80 per cent of normal 
people (Bennett and Ryle) . 


represents free “HCl” \ 
represents total acidity ) 


calculated in terms of ccs of 
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Summary. 1. A study has been made, by means of the fractional 
method, of the gastric response of a healthy indiAudual to the same 
test-meal, under the same conditions, on twenty consecutive days. 

2. The lowest acid curve of the series was obtained at the first 
examination. Subsequentlj'-, with one exception, the cm-ves of 
free HCl and total acidity were of a characteristic type and the 
degree of acidity varied between a mild and a definite hyperchlor- 
hydria. They serve to show, however, the range of variation which 
may occur in the same individual in a series of examinations. 

3. The rate of emptying of the stomach was remarkably constant 
throughout the whole investigation, and was confirmed by roentgen- 
ray examination. 

4. The “standard deviation” and the “coefficient of variation” 
of the acidities of the.odifferent specimens at corresponding times 
were determined. The coefficient of variation for both free HCl 
and total acidity was lowest in the one-hour specimens. That is, 
the acid values of this fraction varied vuthin the narrowest range. 

5. Several of the other test-meals in common use were employed 
and the results obtained compared with the “oatmeal-gruel” series. 
The “tea and toast” meal provoked a slightly greater acid secretion 
than the average one obtained with oatmeal gruel. 

6. One practical point emerges, viz., if a low or normal acid curve 
is obtained on the first examination, when the clinical history of 
the patient suggests a hjqierchlorhydria, the test should be repeated 
before a high degree of acidity can be eliminated. 

In conclusion we wish to express our thanks to Prof. M. J. Stewart 
for affording us facilities for carrjdng out this investigation in the 
pathological department of the University of Leeds. 
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THE EFFECTS OF EOENTGEN-RAY ENERGY ON THE 

SPLEEN. 

f 

By Charles H. H^vreinson, 

DEPARTMEXT OF ANATOMY, UNION' UKr\'‘EnSITY (ALBANY) MEDICAL COLLEGE, 

ALBANl', N. y- 

This paper deals with the changes that take place in the normal 
rabbit following roentgen radiation of the spleen. The experi- 
ments tabulated (see Table) give the data to show the food intake, 
urine output, changes in weight, red, white and differential counts 
following exposure of the normal spleen to the roei\tgen-ray. The 
writer became interested in this subject folloydng the work of Hall 
and Whipple^ on “Roentgen-ray Intoxication” and of Martin and 
Dennis- on “The Intestinal Reaction to Erythema Dose.” 

Considerable is known of the ordinary roentgen-ray heat burn, 
and the e^ddence is pretty conclusive that body protein in the 
burned area is so altered that toxic split-products ax'e formed and 
absorbed into the body. If the toxic protein split-products are in 
sufficient amount there will result a fatal systemic-intoxication. A 
general systemic or constitutional reaction follows the use of the 
large doses of roentgen-rays. This has been the cause of consid- 
erable interest on account of the semblance to intoxieation in dogs 
caused by proteose injection. The reaction consists of a loss of 
appetite, malaise, nausea and vomiting. Several theories have 
been advanced in an attempt to account for the general systemic 
efl'ects produced. Hall and Whipple believe the theory of Edsall 
and Pemberton^ to be the most nearly correct. They state as 
their belief that tissue destruction accomplished by roentgen-rays 
undoubtedly involves chiefly tissues rich in nucleoprotein, such as 
the spleen and liver. The decomposition products of this form 
of protein are especially rich in substances that are more or less 
toxic and difficult to metabolize and excrete. Edsall and Pember- 
ton furthermore state that the intoxication is not dependent directly 
upon alterations in the excreting power of the kidney. Some 
investigators, Warthin^ and Rosenstein'^ and others, however, 
charge the constitutional effects following the prolonged exposure 
of roentgen-rays to the production of a nephritis. Heineke,® the 
finst to make careful histological examination of animals following 
roentgen-ray exposure, demonstrated that the lymphoid tissues of 
the body are primarily affectcd,.by the roentgen-ray. 

In view of the fact that the spleen is a lymphogenic organ rich 
in nucleoprotein, it would seem interesting to note whether or not 
a constitutional reaction would follow the exposure of the spleen 
to a lethal dose of roentgen-ray; whether or not we would, by 
direct radiation of the spleen, obtain that train of symptoms — 

voi- lOX, xo. 4.— AriiiL, 102-1 IS 
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nausea, vomiting, loss of weight, loss of appetite, etc.— which 
follows the application of large doses of roentgen-ray to the unpro- 
tected abdomen or to the exposed loop of small intestine; whether 
a toxin would be formed through the decomposition of nucleo- 
protein in the spleen sufficiently toxic to produce a necrosis of 
the epithelial lining of the ileum, protected from the direct action 
of the rays. 

Method. Normal rabbits, all of the same breed, were used in 
the experiments. Some preliminary work was necessary to deter- 
mine the roentgen-ray dose sufficient to produce a constitutional 
reaction and death within fifteen days. With a 5-inch spark gap, 
a tube-target distance of 11| inches, 50 ma. was applied to the 
lower abdomen of a series of rabbits for periods of time varying 
from one to fifteen minutes. The voltmeter read 50 kv. It was 
found in the case of 4 rabbits that 50 ma. applied for fifteen minutes 
at the above distance invariably produced severe constitutional 
symptoms on the eighth- day following exposure and that these 
symptoms reached the height of their severity just before death 
on the eleventh day. In all cases the hair covering the exposed 
area was shaved off before radiation. A second series of 3 rabbits, 
to which the same exposure was given over the left hypochondrium, 
also died on the eleventh day. Records were kept of the red, 
white and differential counts, food intake, urine output, weight 
and general condition of a third series of 9 rabbits. All blood 
counts were made between 9.00 and 11.00 A.M.; the rabbits were 
kept in individual cages with sharply pitched floors to facilitate 
the complete collection of mine; after the bleedings the rabbits 
were fed a quantity of food sufficient to keep their weight constant. 
If any food remained in the cage at the end of the day— rarely the 
case— the surplus was removed. 

These observations were made over a period of eight days pre- 
vious to operation and for eleven days thereafter. The rabbits 
were starved for a day previous to operation. The hair over the” 
left hjqjochondrium was cut and shaved off, the field scrubbed with 
green soap and water and then washed with 70 per cent alcohol; 
under ether, an incision f inch long was made over the splenic area; 
the incision was sufficiently large to permit the pulling out of the 
spleen through a slit in a sterile towel thrown over the operative 
field, on to the abdominal wall. A sheet of lead i inch in thick- 
ness with a hole at the center, the size of which could be regulated 
to conform to the thickness of the spleen, was then “wrapped” 
in about the exposed organ, not tightly enough, however, to exert 
any pressure on it. A slit in the sheet of lead extending from the 
centrally situated hole to the periphery of the lead shield made it 
possible to so bend the plate as to reduce the size of the hole. In 
each case the lead was first scrubbed with hot water and soap and 
then washed with 70 per cent alcohol. The exposed spleen was 
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then covered with a 1 to 5000 bichloride pack. The spleens of 
2 animals received five- and ten-minute exposures respectively; 4 
others received fifteen-minute exposures; the remaining 3 w^ere put 
tlirougli the same routine but were not raj^ed. The rays came 
through a window on the left of a lead box surrounding the Coolidge 
tube. The width of the window was much less than that of the 
shield shown in the plate so that all other parts of the rabbit were 
protected save the spleen; it was impossible for any of the rays to 
enter the abdomen through the slit in the shield because the edges 
were made to overlap. By deeply anesthetizing the animals just 
before exposure, it was possible to subject the spleen to the ray 
for fifteen minutes without interruption. By the time the radia- 
tion was completed it was necessary to administer more ether before 
attempting to sew up the small incision. The spleen was replaced 
in the abdomen and the incision closed with No. 00 interrupted 
plain catgut sutures. All laj^ers of the abdomen were included 
in each suture. The incisions were covered with sterile dressings, 
and the rabbits returned to their cages. Twenty-five minutes 
after the completion of the operation the rabbits were on their 
feet taking food. Observations were made for eleven days follow- 
ing exposure of the spleen, at the end of which time the animals 
were sacrificed by injecting air into the marginal ear vein. Autop- 
sies were then performed; tissues were placed in Zenker’s fluid, 
imbedded by the parafiin method, and sections stained with hema- 
toxylin and eosin. 

TABLE I. 


(SR 1, white, spleen rayed ten minutes.) 


Date. 

Days 
after | 
operation, j 

Weight, 

kilo. 

Wliito 

blood 

cells. 

Red 

blood 

cells. 

Diet, 

, em. 

1 

Urine, 

cc. 

' 

Remarks. 

Before 


1.5-1 

10,800 

i 

5,280,0001 

400, c.arrots 

440 


April IS 

"bp.” 

... 



Po.stop. 

250 

Op. 9-10. 





! 

300, turnips 



19 

1 

1.10 

12,800 

4,704,000 

400, carrots 

300 

Active. 

20 ] 

2 

. . * j 

8,000 

... i 

400, carrots 

200 i 

Active. 

21 

3 

1.50 

7,800 

4,832,000 

400, cabbage 

300 

Active. 


•1 

... 


. . . 

400; carrots 

315 

Normal. 

2.3 

5 

1.54 

8,400 

4,480,000 

GOO, cabbage 

400 

Norma!. 

2-1 

G 

... 

9,800 

1 

200, turnips 

200 

Normal. 

25 

/ 

1.45 

7,400 

4,730,000 

320, turnips ! 

250 

Normal. 

20 

s 



. . . 

400, turnips | 

480 

Normal. 

2/ 

9 

1 .53 

S,G00 

4,224,000 

400, carrots j 


Normal. 

2b 

10 



• . • 

400, cabbage 

500 

1 Normal. 

20 

11 

( 

1.54 

8,000 




1 

! 


DIFFERENTIAL COUNT. 


Polyinorrdio- I.ymplio- Baw- 

iiuclpars. cytps. pliilcs. 

• - 5-3 .39 10 

• 30 r,S 2 

• -3S oO 


Eofino- 

pliilcs. 

2 

10 

o 


lU'foro t'xpusun! , 
Five d;iys after 
Ton days after . 
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Experimental Observations. Animal well and active; sacrificed 
with air embolus injected in ear vein at 9.00 a.m., April 29. Wound 
healing nicely; spleen of normal size; tip shows pin-head size whit- 
ish areas of necrosis. Liver enlarged and of pale color. Entire 
gastro-intestinal tract apparently normal; no evidence of herhor- 
rhage into the mucosa of the ileum, of desquamation of the ■\dlli, 
etc. Kidneys appear normal. Thorax negative. 

TABLE II. 


{SR 2, gray, spleen rayed five minutes.) 


1 

Date. } 

Days 

after 

operation. 

Weight, 

kilo. 

■White 

blood 

cells. 

Red 

blood 

cells. 

i 

Diet, ! 

gm. 

Urine, 

cc. 

Remarks. 

Before 


1.84 

9,000 

4,832,000 

400, carrots 

400 



April 17 

• , . 

• • • 

• • • 

. . • 

Postop. 


Operated on 






300, turnips 



at 11 A.M.; 









spleen rayed. 

18 

1 

. . . 


. . . 

400, carrots 

200 



19 

2 

1.59 

19,000 

4,608,000 

400, carrots 

260 

Slight infec- 









tion. 

20 

3 


25,600 

• . . 

400, cabbage 

340 



21 

4 

1.65 1 

14,800 

• . • 

• . . . 

356 


Slight 

22 

5 

* . . ' 

« « « 

. « • 

• . . . 

320 


1 infection; 

23 

6 

1.66 

17,000 

4,480,000 

600, cabbage 

310 


i tvound 

24 

7 

. . . 

17,400 

. * . 

400, turnips 

345 


washed 

25 

8 

1.71 

19,200 

4,544,000 

400, turnips 

300 


with H 2 O 2 

26 

9 

• . . 

. . . 

. . . 

400, turnips 

275 



27 

10 

1.76 

10,000 

4,736,000 

400, carrots 




28 

11 

1.78 

14,000 


i 





DIFFERENTIAL COUNT. 



Polymorpho- 

Lympho- 

Baso- 

Eosino- 

Largo 

mono- 

Transi- 


nuclcars. 

cytes. 

philcs. 

philes. 

nuclears. 

tionals. 

Before exposure 

. 40 

52 

5 


8 


Five d.ays after . 

. 65 

22 

9 

2 


2 

Nine days after 

. 64 

30 

1 

3 




Microscopical Sections. Stomach and remainder of gastro-intes- 
tinal tract negative; kidneys anemic, slight degree of desquamation 
of epithelium in proximal and distal convoluted tubules; spleen 
not decreased in size, splenic corpuscles show slight hyperplasia; 
no evidence of increase in fibrous tissue, of a coagulation necrosis; 
cliromatin material of the follicle cells is broken up into fine 
granules. Nuclear membranes intact. No increase in mitotic 
figures; pulp has no anemic appearance. There is a marked 
increase in the blood pigment; immature white cells, myeloblasts, 
large cells with pale vesicular nuclei and plasma cells are quite 
numerous. In the liver the striking feature is the washed-out 
appearance of the parenchymal cells and an absence of the usual 
abundant granular cytoplasm. It appears as if there had been 



harbinson; effects of roentgen-ray energy on spleen 533 

an unusually great demand on tlie glycogen content or else the 
glycogen had been liberated by the action of some ferment. The 
hepatic cells are much enlarged. The nuclei also are consider- 
ably swollen; the Kupffer cells showed a hyperplasia and in many 
places lay free in the liver sinusoids. These, together with the 
hepatic cells themselves, contained an abundance of hemosiderin. 

Sacrificed at 11.00 a.m., April 28. Animal active and normal, 
save for slight infection along line of incision. 

Autopsy. Stomach is distended with food, but apparently 
normal; small intestine apparentlj’^ normal, but not particularly 
friable and thin; no evidence of hj'peremia; large intestine normal; 
the spleen is of normal size and of pale color; the liver has a some- 
what greasy feel. Kidneys appear normal; also thorax, lungs and 
heart. 

TABLE III. 


(SR S, white, spleen rayed fifteen minutes.) 


Date. 

Days 

after 

Weight, 

kilo. 

I 

White 

blood 

Red j 
blood 

Diet, 

Urine, 

Remarks 


radiation. 

cells. 

i 

cells. 

gm. 

cc. 

Before . 

•• 

1.58 

1 

8,000 

1 

4,708,000 

1 - - — , 

400, carrots 

350 



April 18 

. . . 

... 

... 

• • • 

400, turnips 


Operation at 

10 




1 

! 

i 

! 

1 


10 A.M.; the 
spleen rayed 
15 min. 

1 

... i 


j 

400, carrots 


Animal active. 

20 

2 

1.49 

0,800 ' 

4,448,000 


430 

> 

Apparently 

normal. 

21 

22 

3 

4 

1.51 

... 


400, cabbage 
400, carrots 

280 

320 

j 

23 1 

5 

1.44 i 

11,400 

4,224,000 

650, cabbage 

1 345 

No e\'idenco 

24 

G 







of infection. 

1.49 

12,000 

. . . 

200, turnips 

340 

1 Normal. 

25 j 
20 

7 1 

11,800 

. . . 

400, turnips 

400 

Normal. 

s 

1.50 


. . , 

400, turnips 

300 

1 Normal. 

27 

0 

9,000 

4,096,000 

400, carrots 

430 

1 

[Incision heal- 

28 1 

i 

1.53 

0,000 

. . . 

400, cabbage 

525 

J 

ing nicely. 

20 


10,000 






DIFFERENTIAL COUNT. 


Lympho- 


NcutropliilcB. cytcs. 
IJpforc exposure . 38 50 

Fn-o days after . . 35 54 

Nine days after . 53 34 


Baso- 

Eosino- 

Large 

mono- 

Tran.ai- 

philes. 

philes. 

nuclears. 

tionals. 

3 

1 

8 


3 

5 

3 


8 

4 

, , 

1 


MwTOscopwal Sections. Kidney shows a slight chronic passive 
cougestion and cloudy swelling. Stomacli, lower ileum and colon 
arc normal; follicles of spleen show a slight hyperplasia with break- 
ing-up of the chromatin of the cells into granular form; nuclear 
membranes arc intact and the cells themselves .somewhat swollen; 
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moderate amount of hemosiderin is found throughout the pulp, 
the reticular tissue of which shows no evidence of destruction or 
hjTDerplasia; spleen is somewhat anemic, but shows no evidence of 
infarcts; a few immature white cells are found throughout the 
organ. The paucity of the cytoplasmic granules of the liver cells 
vdiich are somewhat enlarged, the pale color of the somewhat 
swollen nuclei, and the presence in the liver of leukocytes, whose 
chromatin has been broken up, and of a slight increase of the 
hemosiderin content are the noteworthy features. 

Animal sacrificed at 10.00 a.m., Sunday, April 29. Air injected 
into marginal ear vein. Incision shows no evidence of infection. 

Autopsy. Spleen seems normal in size, perhaps a trifle smaller 
than usual, and organ is of pale color; the liver is very large and 
pale; kidneys, gastro-intestinal tract, lungs and heart appear 
normal. 

TABLE IV. 


{SR 4, gray-white, spleen rayed fifteen mimites.) 


Date. 

} 

Days 

after 

operation. 

Weight, 

kilo. 

White 

blood 

cells. 

Red 

blood 

cells. 

Diet, 

gm. 

Urine, 

cc. 

Remarks. 

Before . 


1.36 

8,200 

5,056,000 

400, carrots 

460 


April 18 





300, turnips 


Operation at 
11 A.M.; the 
spleen rayed 
15 min. 

19 

1 

. . . 

. . . 

... 

400, carr6ts 

, » 

Active. 

20 

2 

1.28 

6,800 

4,448,000 

400, carrots 

320 

Active. 

21 

3 

1.35 

5,400 

... 1 

400, cabbage 

400 

Active. 

22 

4 

! 

* * * 


... 

400, carrots 

285 

Incision shows 
no sign of 
infection. 

23 

5 

1.28 

6,000 

4,608,000 

530, cabbage 

500 

Normal. 

24 

6 

. . . 

6,400 

4,800,000 

400, turnips 

420 

Normal. 

25 

7 

• . . 

1 5,800 

... 

400, turnips 

. , 

No infection. 

26 

8 

1.40 

5,400 

4,576,000 

400, turnips 

380 

Normal. 

27 

9 


i • . • 

... 

400 carrots 


Normal. 

28 

29 

10 

11 

1.44 

! 

1 6,000 

1 7,600 

4,768,000 

400, cabbage 

460 

Normal. 


differential count. 







Large 




Lympho- 

Baso- 

Eosino- 

mono- 

Transi- 


Neutrophiles. 

cj-tes. 

philes. 

philcs. 

nuclears. 

tionals. 

Before exposure 

. 44 

40 

4 

3 

5 


Five days after . 

. 16 

72 

4 

8 ■ 



Ten days after . 

, . 50 

46 

. . 

2 

2 



Microscopical Sections. Kidney is somewhat anemic; desquama- 
tion here and there of the epithelium lining the proximal and distal 
convoluted tubules; no evidence of a capilloglomerulo nephritis; 
gastro-intestinal tract is normal; spleen is somewhat bloodless. 
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the splenic corpuscles are slightly enlarged, there is no evidence 
of nuclear fragmentation, the nuclear membranes are intact, 
but the chromatin material is broken up into spherical gran- 
ules of varying size; immature white cells are quite numerous; 
there is no evidence of fibrosis or destruction of lymphatic tissue. 
The liver cells are swollen and present a washed-out appearance, 
hemosiderin is present in abnormal amount; the sinusoids contain 
detached Kupfer cells, large mononuclear, and a few cells appar- 
ently washed over from the spleen whose chromatin has been 

broken up into granules. _ ^ .-in 

Air injected into marginal ear vein, 11.00 a.m., Sunday, April 29. 

Autopsy. Incision healing; no evidence of infection. Spleen of 
normal size and consistency; pale color. Liver has a somewhat 
greasy, soft feel; enlarged and pale. Stomach is slightly more 
pale than usual and distended. Intestine normal. Lower ileum 
shows no evidence of hyperemia, desquamation of the villi or 
ulceration. Kidneys, heart and lungs appear normal. 


TABLE V. 

{SR 5, white, spleen rayed fifteen minutes.) 
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hemosiderin content; no evidence of fibrosis; chromatin material 
of the leukocytes and lymphocytes broken-up into spherical gran- 
ules. Liver cells show a marked decrease in the glycogen content. 
Many of the stellate cells lie free in the liver sinusoids. 

Air injected into marginal ear vein, 12.00 a.m., April 29. 

Autopsy. No evidence of infection along line of incision. Spleen 
and liver of pale color; latter organ somewhat enlarged; spleen of 
normal consistency. Other viscera negative. 

Microscopical Sections. Hj^ierplasia of splenic corpuscles; no 
increase in the connective tissues; few mitotic figures; chromatin 
broken up into granules; nuclear membranes intact; few immature 
white cells are found. Liver is slightlj’^ congested; hepatic cells 
swollen; paucity of their protoplasmic granules is especially notice- 
able; evidence of increased hemosiderin content. Kidneys show 
slight degeneration in the convoluted tubules. 

table w. 


(SR 6, gray, spleen rayed fifteen minutes.) 


Date. ! 

Days 

after 

operation. 

Weight, 

kilo. 

White 

blood 

cells. 

Red 

blood 

cells. 

Diet, 

gm. 

Urine, 

cc. 

Remarks. 

Before 


1.37 

8,800 

5,472,000 

400, carrots 

310 


April 18 





300, turnips 


Spleen rayed 
15 min. 

19 

1 

1.23 

9,000 

... 

400, carrots 

240 

Very active. 

20 

2 

. « • 

. • • 

4,640,000 

400, carrots 

185 

Very active. 

21 

3 


« • • 


400, cabbage 

250 

Very active. 

22 

4 



... 

400, carrots 

360 

Normal. 

23 

5 

1.21 

7,400 

4,128,000 

600, cabbage 

320 

Normal. 

24 

6 

. . 

7,600 


400, turnips 

285 

Normal. 

25 

7 

. . 

6,200 

... 

400, turnips 

, , 

Normal. 

26 

8 

1.26 


4,608,000 

400, turnips 


Normal. 

27 

9 

• • • 

7,200 

... 

400, carrots 

420 

Normal. 

28 

10 



... 

400, cabbage 


Normal. 

29 

11 

1.31 

7,800 

4,704,000 


310 



Before exposure 
Four days after 


DIFFERENTIAL COUNT. 


Neutro- 

Lympho- 

Baso- 

Eosino- 

Large mono- 

philes. 

cytes. 

philcB. 

philes. 

nuclears. 

. 44 

47 

4 

, , 

5 

. 30 

62 

* 4 

2 

2 


Sacrificed at 1.00 p.m., April 29. 

Autopsy. Incision healing nicely. Spleen and liver are of pale 
color and of normal consistency; liver somewhat enlarged. Other 
viscera apparently normal. 

Microscopical Sections. Gastro-intestinal tract is perfectly nor- 
mal. Kidneys are somewhat bloodless and show slight degenera- 
tion in the convoluted tubules. Spleen is normal in size and shows 
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a slight enlargement of the splenic corpuscles; no changes are 
found in the reticular tissue framework. The thread-like chroma- 
tin material which normally'' connects the lobes of the polymorpho- 
nuclear cells is in many instances not to be seen; many of the cells 
show complete subdivision into three to six separate segments; the 
chromatin material of the lymphocytes is in many instances broken 
up into clumps of granules. The swollen empty liver cells contain 
here and there traces of blood pigment; many white cells in an 
early stage of degeneration apparently transported from the spleen 
are to be found in the liver sinusoids. 

TABLE VII. 


Control No. 1, dark gray. 


Date. 1 

Days 

after 

operation. 

1 

Weiclit, 

kilo. 

Wliitc 

blood 

cells. 

Red 

blood 

cells. 

1 

Diet, 

ETO. 

Urine, 

cc. 

Remarks. 

Before . 

i 

1 

2.89 

8,200 

5,152,000 

400, carrots 

245 



April 18 

. . . 

. « » 

. . • 

. . . 

300, turnips 

, , 

Spleen pulled 









out on abdo- 









men 15 min. 

19 

1 

2.88 

10.200 

5,536,000 

400, carrots 




20 

2 

« « « 

10,000 

... 

400, carrots 

280 

Active. 

21 

3 

. . . 

12,600 

. . . 

400, cabbage 

200 

Activ’c. 

22 

4 

2.8G 

11,400 

4,768,000 

400, carrots 

330 
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Autopsy (2.00 p.ji.). Incision healing nicely. Viscera appear 
normal; liver, however, seems slightly congested. 

M icroscopical Section. Slight chronic passive congestion in the 
liver and kidney; kidney sections revealed a desquamation here 
and there of the epithelium lining the convoluted tubules. 

Control rabbit No. 2 died the da\' following operation. A few 
liours i)rcvious_to death there was a marked retraction of the 
head and inactivity sliown by the animal. 

Control rabbit No. 3 presented no postoperative points of note 
that ditiered in any way from those of Rabbit No. 1. 
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Discussion. In our preliminary work on Series 1 and 2 we were 
able to produce the tj^^ical clinical symptoms of roentgen-ray 
intoxication by exposing the abdomen to a lethal dose of roentgen- 
rays. These symptoms made their appearance on the eighth day 
and, increasing in severity, terminated in the death of the animal 
on the eleventh day. Sections of the lower ileum revealed a 
hemorrhagic mucosa denuded of its villi as reported by other 
investigators. The animals of Series 3, on the other hand, the 
spleens of which were exposed to the same lethal dose of roentgen- 
rays, showed no apparent clinical symptoms of a systemic intoxi- 
cation during the eleven days following exposure. All the rabbits, 
except one of the controls which died the day following operation 
and SR 2 which showed a slight loeal infeetion, made excellent 
recoveries from the effects of operation. Though a slight loss of 
weight was in evidence for a few days following operation, this 
was in part due to the fact that the animals were starved before 
operation and in part due to the operation itself, as shown by a 
loss of weight also in the controls. White-blood counts of the 
animals, the spleens of which were rayed, were slightly below 
normal; the controls, on the other hand, showed a slight post- 
operative leukocytosis. The fact that the leukopenia in the 
“spleen-rayed” animals was only of slight grade is not insignificant 
if one bears in mind the fact that we are here dealing with a com- 
bination of factors: Operation with its usual postoperative leuko-' 
cytosis and the effect of roentgen-rays on the leukopoietic organ. 
If we consider the spleen-rayed rabbits to have a normal count of 
11,000 to 12,000 (due to a factor of operation) and find a count 
of 10,000 or less following exposure, we may attribute that to the 
effect of the roentgen-rays. 

In all the spleen-rayed animals there was evidence of destruction 
of red cells, as shown not only by the lowered red counts but also 
by the hemosiderin content of the spleen and liver. No erythro- 
blasts were found in the blood smears. Differential counts taken 
four days after radiation of the spleen showed in all cases, except 
SR 2, a decrease in the number of leukocytes per 1 cm. of blood 
with a relative lymphocj'tosis; the percentage of eosinophiles was 
somewhat high (10 per cent) in SR 1, the spleen which received 
a ten-minute exposure. It is rather significant that the spleen and 
liver of this same rabbit-showed a greater content of hemosiderin 
than that of any other rabbit; ten days following exposure we find 
an approach to the normal differential count. A blood smear from 
SR 3 at this time showed the presence of an occasional Turk’s 
irritation form, regarded as a product of the irritation of the bone- 
marrow. 

The question is what factors determine the number of different 
cells in the circulation. Why should we not expect to find irrita- 
tion forms in the other blood smears, and evidence of a more marked 
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destruction of red cells in those aniimils exposed foi the longer 
period of time than we found in the case of SR R etc.? It is Yell 
knoYui that individuals with normal blood counts react differently 
in the number of cells tlirowm into the circulation in response to 
some pathological condition. So here, Yutli tbe exposure of the 
spleen alone to an amount of roentgen-ray energy far short of 
the minimum lethal dose, in only part of the animals might we 
expect this effect to be evidenced. Taylor, Witherbee and Murphy^ 
claim there is a fluctuation in the percentage of Ijnnphocjdes in the 
blood stream folloYung roentgen radiation. They maintain there 
is a sudden decrease in the circulating lymphocjdes following 
roentgen radiation; this is followed by a rise and then another fall; 
this is in turn follo\ved by a rise and again a fall in the percentage 
of lymphocytes. 

Anatomical changes are not very conspicuous in the animals, 
the spleens of ^vhich have received a lethal dose of roentgen-rays. 
On the eleventh day folloudng its exposure to a lethal dose of 
roentgen-rays we found in the spleen no evidence of fibrosis and 
no areas of caseous necrosis or anemic infarctions associated wdth 
thrombosis of the splenic vessels. Hemosiderin v^as present, 
hoY^ever, in somewhat increased amount; mitotie figures Y'ere feY’’; 
the cells of the splenic corpuscles, hoY^ever, the small and large 
lymphocjdes and the large mononuclears and, to some extent, the 
polymorphonuclears of tile pulp immediately adjacent to the 
follicle, showed a beginning degenerative change. The protoplasm 
showed no changes whatsoever; the nuclear membranes Y'ere 
preserved, but the nuclei Y'ere swollen and their chromatin material 
broken up into spherical granules of varying sizes. The delicate 
thread-like chromatin material whicli normally connects the lobes 
of the polj'morphonuclear cells was in many cases not to be seen. 
These changes had not taken place in the control animals. 

Heineke® found degeneration of the lymphoid follicles in the 
spleen following roentgen-ray exposure; he noticed a fragmenta- 
tion of the tissue lymphocytes, mitotic figures were absent and 
the lymph follicles inconspicuous; the stroma Y'as much in evidence, 
OY'ing to the destruction and consequent disappearance of Ij'mpho- 
genic cells. Warthin'* claims that the changes in the lymphoid 
organs following roentgen-ray exposure come on slowly; cells do 
not shoY' marked advanced stages of degeneration until ten to 
fourteen days after the irradiation. The injured cells then split 
up into fragments, all traces of protoplasm are lost and only chro- 
niatin granules remain as chromatin dust. This injiny, lie con- 
tinues, is not a diffuse one. Only certain cells, apparently, are 
alYected, as many cells apparently normal are found near degen- 
erating cells, ^^ arthin, it must be remembered, was dealing with' 
the effect produt'cd by roentgen-rays on the lymphoid organs of 
leukemic individuals. 
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The striking feature in the case of our liver sections was the 
large hepatic cells with swollen nuclei devoid of their usual abun- 
dant granular cj’toplasm. Either a great demand had been made 
upon the supply or some agent had hastened the transformation of 
glycogen into sugar; as a matter of fact, the circumstances and 
exact control of such a change imder normal circumstances has 
not been satisfactorilj'- made clear as yet. It is known, however, 
that deprmng the liver of its oxygen supply leads to- the con- 
version more or less complete of glycogen to sugar; the process can 
be hastened by the stimulation of the splanchnics. Carbon-mon- 
oxide poisoning leads to the discharge of the glycogen; chloroform 
and some other anesthetics easily produce glycosuria in rabbits 
and dogs. 

Our control animals showed that only a slight, almost inappre- 
ciable, amount of liver glycogen had been converted into sugar, 
while in the case of the spleen-rayed animals there was a total 
absence of glycogen in the liver cells; this would tend to rule out 
the factor of anesthesia. Is it possible, that by exposure of the. 
spleen a glycogenol3i;ic enzyme is set free or that toxic split pro- 
ducts are formed which favor the conversion of glycogen to sugar 
without affecting in any way the cell membrane or nucleus? That 
there was a response to a toxin of some sort on the part of the 
liver in the rayed animals was shown by the swelling, hyperplasia 
and desquamation in places of the ICupfer cells. Hemosiderin was 
present in the liver in varying amounts over the normal content. 

Sections taken from the stomach, lower ileum and colon appeared 
normal. The kidneys, on section, appeared somewhat bloodless 
and showed only a slight amount of desquamation of the epithelium 
lining the convoluted tubules; this same desquamation was, how- 
ever, found in the controls. This desquamation may be inter- 
preted as evidence of the secondary nature of roentgen-ray action 
on the kidney since that organ was not in the path of direct-ray 
action. 

Summary. The lethal dose of roentgen-rays used in these experi- 
ments invariably produced a systemic intoxication and resulted 
in death on the eleventh day following exposure of rabbits over 
whose lower abdomen or left hypochondrium it was applied. 

Direct radiation of the spleen with this same lethal dose, however, 
gave rise to no apparent clinical symptoms. At the end of the 
eleventh day the rabbits whose spleens were rayed were acting 
essentially like normal rabbits. 

There was a fall in the white-blood count characterized by a 
relative ljTnphocji;osis five days after raying and a return to an 
approximately normal differential count five days later. A few 
Tiirck’s irritation forms were found in one of the rabbits ten days 
after exposure of its spleen. The lower red-blood counts and the 



harbinson: effects of roentgen-ray energy on spleen 541 

increased hemosiderin content of the spleen and liver gave evidence 
of increased red-blood-cell destruction. 

The only findings at autopsy were a pale looking spleen and a 
large pale liver; the spleen showed no evidence of fibrosis; no areas 
of caseous necrosis. An early stage of chromatolysis was found, 
however, as shown by the breaking-up of the chromatin material 
of the large and small lymphocytes into granules of varying sizes 
and the ab^sence in many instances of the delicate chromatin thread 
which normally connects the nuclear lobes of the polymorpho- 
nuclear cells. The chief features of the liver sections were the 
washed-out appearance of the liver cells, the hj'perplasia and 
desquamation of the Kupfer cells and the abnormal hemosiderin 
content. 

Our experiments gave no evidence of injury to the gastro-intes- 
tinal canal; the slight amount of degeneration found in the con- 
voluted tubules of the kidney was also found in the controls. This 
is of importance in the interpretation of the work of Hall and 
Whipple. The theory that foci of necrosis occurring in the intes- 
tinal wall after general radiation are caused by the elimination 
of toxinous split-products seems to be untenable, at least so far 
as the spleen is concerned. Rather, such evidence of injury, 
together with similar effects produced in the kidney, would seem 
to be referable to the direct action of the rays. 

In conclusion, I wish to acknowledge with sincere appreciation 
the use of facilities placed at my disposal by’ Dr. W. P. Davey of 
the Research Laboratory of the General Electric Company at 
Schenectady. • 
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THE ATYPICAL SPINAL TUMOR, 

. By Norman Sharpe, M.D., 

NEW YORK. 


Spinal tumors, directly or indirectty involving the cord, so often 
exliibit a similarity of symptoms and signs that a tumor syndrome 
has been evolved. This syndrome is composed first of pain and 
paresthesia, followed by muscle paresis, varying stages of anes- 
thesia, muscle paralyses and impairment to even loss of sphincteric 
control. 

Excepting neurologists and others who frequently encounter 
spinal tumor, it is rather generally taken for granted that practi- 
cally all new growths about or in the cord will give rise to the 
group of sjmiptoms and signs in the order given above. This is 
by no means the case. 

Since the larger number of spinal tumors are situated posteriorly 
to the cord, the sequence of development of the cord signs noted 
above can be readily understood. As the tumor develops, first it 
irritates and compresses a sensory nerve root or roots and the 
adjacent ganglia, giving rise to pain and paresthesias in the area 
of distribution of the affected root. As the tumor enlarges, the 
motor tracts become compressed, causing muscle paresis, spastic 
in type if the tumor is located above the lumbar enlargement of 
the cord, atrophic in type if the tumor is situated at or below the 
lumbar enlargement. Later, with further growth of the tumor, 
more severe compression causes paralyses, anesthesia and sphincteric 
loss. 

This so-called “t;^q)ical” spinal-cord tumor syndrome is widely 
known, and when a tumor follows this “tjq)icaL” course the con- 
dition is usually rather easily diagnosed. 

It is less widely known that very many spinal tumors’ do not 
follow a “tjq)ical” course, do not even closely approximate the 
features of the tumor syndrome outlined above. Some of the 
supposed leading signs of tumor may be omitted, and the sequence 
of the signs of the “^qjical syndrome” be distorted or reversed. 
Very often this is due to the situation of the tumor, lateral or 
anterior to the cord. But often the development of the cord signs 
is difficult of analysis, even after the condition is disclosed at 
operation. Still less well known is the fact that spinal tumor may 
not only not follow a “typical” course, or not even an “atjqDical” 
course, but may so closely simulate some organic cord disease 
as to deceive the very elect. By the term organic cord disease is 
meant such conditions as multiple sclerosis, syringomyelia, myelitis, 
etc. It is not difficult to conceive of the signs of tumor simulating 
those of cord disease in the neighborhood of the lesion, but the 
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presence in tumor cases of symptoms in distant portions of the 
nervous system are difficult of explanation except upon the basis 
of toxins generated by the growth. The simulation of cord disease 
hy tumor may exist not only in the beginning, but may be carried 
well on into the course of the new growth. 

From what has been said above, it will be seen that the generally 
accepted idea that a spinal-cord tumor syndrome” exists is 
unfortunate. The belief that cord tumor develops a universal 
s>mdrome with an orderly sequence of signs has led to many errors 
and delays in diagnosis, with the result tliat operative measures . 
are withheld until the cord has often been irreparably damaged. 
Surgical treatment of cord tumors has only been employed for the 
last thirty years, and in the early years operation was performed 
only when undoubted tumor signs were present, the “ typical tumor 
sjuidrome” referred to before. In consultations on spinal lesions 
it is not seldom that one hears the remark that, “As there has been 
no pain of any kind, we can safely rule out cord tumor.” Of 
course, neurologists and others seeing many cord tumors know that 
these growths very often do not give rise to a “tjTpical” and orderly 
sequence of symptoms and signs, i. c., pain and paresthesia, muscle 
palsies and anesthesia. Of the tumors involving the cord that 
have come under my observation, more than half were “ at^’pical ” 
in their development, in that the symptoms and signs did not 
correspond, at least in some leading sign or signs, to the above 
formula. And others closely resembled some well-recognized form 
of organic cord disease. 

The four patients whose histories are reported below were chosen 
because their lesions illustrate how atj'pical the eourse of cord tumor 
may be. Two had extradural tumors, involving the cord; 1, an 
intramedullary tumor; and 1, a pseudotumor (circumscribed serous 
meningitis). All of these lesions show features at variance, some- 
time widely, with the generally accepted behavior of cord tumor. 
In these case reports all the negative findings are omitted, except 
those having a distinct bearing on the condition. 

Wjiile it is recognized that one should be careful in drawing 
deductions froin a single case, yet it is felt that a discussion of these 
individual conditions may add to our knowledge of the variegated 
signs that these, at times puzzling, lesions may present. 

Case I.—C. 11., aged twenty-eight years. In July, 1918, after 
liaving been under a severe strain nursing her mother, who died 
of cancer in June, she complained of tremors and weakness in tlie 
legs after exertion. Thc.se .symptoms gradually grew more marked, 
and when, in October, 1918, she noticed tremor of the hands when 
fsUigued she went to a clinic for examination, A diagnosis of mul- 
tiple sclerosis was made. Two months later examination in another 
clinic yielded the same diagnosis. I first e.xamincd her in January, 
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1919, in a third clinic. Her condition was as follows : She walked 
with stiff spastic gait and tired quicldy. Both legs were spastic; 
knee- and ankle-jerks exaggerated; double ankle clonus and double 
Babinski elicited; upper abdominal reflexes present, lower absent. 
Tremor of hands, intention in tj^pe; lateral nystagmoid twitching 
of both eyes; no pallor of optic disks. Sphincters not impaired, an’d 
no tenderness to pressure over the spine. Tests showed no impair- 
ment of sensation. The patient said that there had been no pain 
at any time. 

Diagnosis: Multiple sclerosis. Examined again in July, 1919, 
her condition was the same, except that it was more difficult for 
her to get about. Lumbar puncture at this time yielded a clear 
fluid under normal pressure, normal cell count, normal globulin, 
albumin not present and the Wassermann reaction negative. 

The patient was lost sight of until Januarj’^, 1920, when I found 
her completely paralyzed below the waist. She said that the 
stiffness and the weakness of the legs had gradually increased from 
July, 1919, on 'until November 1, when she was unable to. move 
them at all. A month later, in December, 1919, she had com- 
plained of numbness and tingling in the legs, and this had gradu- 
ally grown more marked. The examination in January, 1920, 
showed marked sensory impairment below the level of the tenth 
thoracic cord segment (1 to 2 inches below the umbilicus). There 
was marked hypesthesia to all forms of sensation below this level, 
with scattered areas of complete anesthesia over thighs and legs. 
Touch better maintained than pain or thermal sense. No sphincter 
impairment. No tenderness over the spine, and skiagraphs revealed 
nothing deflnite. The former tremor^ of the hands and the nystag- 
moid tvdtchings of the eyes not present now. The picture was now 
one of tumor, not multiple sclerosis. 

Laminectomy was performed February 5, 1920, of the sixth to 
the ninth thoracic vertebrae. The left lamina of the seventh verte- 
bra was partly eroded, and an encapsulated egg-shaped tumor. 
If inches long and 1 inch in diameter, was found in the canal in 
front and to the left of the cord. The lower pole of the tumor 
had eroded the posterior wall of the foramina, flattening the nerve 
roots. The cord was markedly flattened against the posterior 
wall of the canal. The tumor was rather easily removed from its 
bed and peeled from the dura. Eight days after operation the 
patient could flex and extend legs and lift the feet. Sensory impair- 
ment less. Three weeks later the patient could walk by holding. 
Two months after operation she walked several blocks without 
fatigue, and sensation was normal. Clonus and Babinski signs still 
present. Three montlis later she returned to her work; could dance 
and get about as well as before illness. At the present time, three 
years after operation, she remains well and strong. The Imee-jerks 
are slightly plus and an inconstant Babinski occasionally found. 
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Pathological report on tumor: One laboratory found it to be a 
benign turnor of indefinite origin and t^^ie/’ while a second labora- 
tory stated that it was “an atjTiical spindle-cell sarcoma, with many 
giant cells, whieh had outgrown its blood supply.” 

The first point to be noted is the extraordinary stimulation of 
multiple sclerosis by the tumor signs. Spasticity of the legs is 
common both to sclerosis and to tumor above the lumbar enlarge- 
ment; likewise loss of the abdominal reflexes. Nystagmus is a 
cardinal sign in multiple sclerosis; not at all a sign of spinal tumor. 
The nj’^stagmoid twitchings found in this patient are difficult to 
explain. That they were due to toxins generated by the tumor 
(referred to earlier in the article) is hardly eredible in this case, as 
the tumor was extradural. They were probably due to fatigue, 
for the patient had difficulty in walking and complained of fatigue 
on her visits to the clinic. Fatigue was probably the cause also 
of the hand tremor. Months afterward, when the patient was 
examined in bed, the nystagmus and hand tremor were absent. 
It may be contended that this was not a true nystagmus or a true 
intention hand tremor. Yet they were suffieiently life-lffie to lead 
three observers in different clinics to make a diagnosis of multiple 
sclerosis. 

The absence of pain at any time during illness, while not unknown 
in cord tumor, was a difficult point to surmount in the consulta- 
tion preceding operation. It was still more difficult to explain at 
oiieration, when the posterior wall of the eighth foramina was 
found eroded and the nerve root flattened to a ribbon. It can, 
however, be exi^lained on a mechanical basis. As the tumor lay 
obliquely in the canal, if it grew from above downward, the erosion 
of the foramina and compression of the root wns a late development. 
By this time the upper pole of the tumor had so compressed the 
cord as to prevent the passage upward of pain impulses. 

The failure of the roentgen-ray to reveal the bone erosion previous 
to operation may be thought surprising, but really it is not so. On 
a skiagraph taken several weeks after the operation, with an open 
canal, the lines of erosion were only^ faintly discernible and could 
easily have been misinterpreted. Spmal roentgenograms are 
exceedingly difficult to “read,” and usually are not of much help 
to the neurosurgeon unless there are alterations in the bony align- 
ment. Roentgenograms should always be made, however, for they 
may unexpectedly throw’ light on the condition. 

The late development of sensory impairment is rather remarkable, 
although the position of the tumor in front of the cord would call 
for tardy sensory disturbance. In view of the fact that at opera- 
tion the cord was found markedly flattened against the bony canal, 
the late oeeurrence of sensory disturbance seventeen months after 
the onset of the illness and one month after complete motor par- 
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alysis is surprising. It confirms what was previously Icnown, that 
sensory nerve fibers suffer compression with much more tolerance 
than do motor fibers. 

The absence of sphincteric impairment, in view of the marked 
cord compression, is unusual; ^^Tiile the spinal centers for the 
sphincters are believed to be in the lumbar enlargement of the 
cord, yet with complete motor paralysis and partial sensory loss 
it woidd be supposed that the ascending and descending fibers to 
those centers would also be involved. I have seen at this level 
and higher up sphincteric disturbances and even loss of control in 
lesions apparently more moderate in their interference with the 
cord than this one. We can only assume that the fibers for the 
sphincters escaped compression, as some of the sensory fibers did, 
or that occasionally the spinal centers in the conus are capable of 
functioning independently. 

The quick recovery of function was not only gratifying but 
striking. Although complete paraplegia had been present for three 
months before operation, yet eight days later she could move the 
legs, walk (weakly it is true) in three weeks, and two months after 
operation sensation was normal, and she could walk several blocks 
without fatigue. This illustrates again how tolerant the cord is to 
pressure gradually applied, in contradistinction to the results seen 
in sudden compression, as in fracture of the spine. 

The negative findings in the fluid at lumbar puncture are those 
usually met with in extradural tumor with an intact dura. Nega- 
tive findings are indicative of lack of inflammatory reaction within 
the dura, and can, with reservations, be used as a basis for prog- 
nosis of return of cord function. Conflicting and doubtful labora- 
tory reports on cord tumors are not unusual. This is doubtless 
due to the relative infrequency of spinal tumor. 

Case II.— F. hi., aged sixteen years. In 1916, when twelve 
years old, he was struck by a trolley-car, receiving severe bruises 
of the trunk and legs. He does not recall whether the back was 
injured or not. He was confined to bed and house for six weeks, 
and apparently completely recovered. He went to work when fif- 
teen years old. In the autumn of 1919 he had mild shooting pains 
in the back of the legs, with occasional tenderness to pressure over 
the middle of the spine and pain in the back on bending. This 
continued intermittently imtil March 1, 1920, when he complained 
of “pins and needles” sensation in the legs and weakness in both 
knees. This weakness rapidly increased, so that in two weeks he 
was tmable to walk. At this time there developed slight numbness 
of the legs ’to the groin and some hesitancy in bladder function. 

WTien examined March 25, 1920, there was a complete flaccid 
paralysis of both legs to the groin, with the exception that he 
could weakly move the toes of the left foot. The knee and ankle 
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tendon reflexes were absent and there was marked atrophy of all 
the muscles to the groin. Tactile sense fully preserved/ marked 
diminution of pain and thermal sense. No anesthesia. Muscles 
of both legs and thighs were markedlj'’ tender to pressure. Tender- 
ness over spine from the eleventh thoracic to second lumbar verte- 
bra. There was an apparent backw^ard curve of these spines, but 
skiagraphs showed nothing abnormal in spinal curve or vertebral 
outline. Control of bladder and rectal sphincters impaired, but 
not lost. In the following days he complained of increasingly 
severe pain in the back and legs. Laminectomy was performed 
March 29, 1920. When the laminte of the twelfth thoracic and 
first lumbar vertebrje were removed a dark red mass protruded, 
completely hiding the dura. Removal of the eleventh thoracic 
laminae revealed a normal pulsating dura free of the mass, and 
removal of the second lumbar laminae below disclosed the dura 
without pulsation. When the larger part of the mass, which was 
found to be laminated and partly organized blood clot, was stripped 
from the dura there was found beneath it a 1-inch wide collar of 
dense yellowish fibrous tissue completely encircling the dura and 
severely compressing it. Tedious dissection freed the dura, and on 
incising the ring of fibrous tissue pulsation returned in the dura 
below the lesion. Because of tlie amount of blood clot remaining 
in the canal, the dura was not opened and the wound was drained. 
A large amount of grumous blood escaped the following two days, 
and a low-grade suppuration occurred, which disappeared after 
several days. 

Fifteen days after operation the patient could flex the left Imee 
and foot and move the toes on the right foot. Three weeks later he 
could walk with assistance. Sensation and sphincters were normal. 
Nine months after operation he returned to work. The left leg 
was about normal in strength, the ankle-jerk normal and the 
knee-jerk feebly present. The right leg— strength fair, foot-drop, 
knee-jerk absent, and ankle-jerk feebly present. Exercises in the 
following months partially overcame the right foot-drop, so that at 
present dorsal flexion of the foot is only subnormal. Othenvise he 
is well and strong. The pathological report of the tumor was, “An 
endothelial angioma, springing from the connective tissue of the 
spinal canal.” Doubt was expressed as to malignancy. • 

Following the onset of paraplegia and before the patient’s admit- 
tance to hospital, two diagnoses had been made of his condition. 
One was multiple neuritis and the other transverse m^'elitis. Either 
was a likely diagnosis in view of the swift onset and rapid progression 
of the paralpis and the history then obtained. Although he was 
not unintelligent, it was only by persistent and leading question- 
ing that the existence of leg pains and intermittent muscle weakness 
for a period of several months was brought out. Just as in brain 
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tumor the importance of the early signs, existing before the condi- 
tion lias become masked' by increased pressure or by toxemia can- 
not be overestimated. It ivas the history of “pins and needles” 
sensations and occasionally muscle weakness persisting for five 
months, together with the tenderness over the spine, that decided 
for tumor and for operation. * 

The conus medullaris, the portion of the cord involved by this 
lesion, is most susceptible to injury, and complete recovery is the 
exception rather than the rule, even after moderate degrees of 
injury. Though in this patient the cord was found much less 
compressed, and had endured this for 'a much shorter time than 
was the case with the preceding patient, j^et his recovery of full 
function was much slower. His quick initial recovery, he being 
able to wallc unassisted in one month, was rather surprising. His 
later slow recovery was that more usuall}'^ seen in conus injury. 

Sphincter disturbance occurs early and constantly in lesions 
involving this portion of the cord. A hopeful sign in this patient’s 
condition ivas that while the sphincters were impaired control was 
not lost. In conditions where operation reveals compression of the 
conus the degree of sphincter impairment can be used, and was in 
this ease as a basis of prognosis of the patient’s general recovery of 
function. 

Case HI.— S. G., woodjoiner, aged thirty-one years. In Sep- 
tember, 1917, an abscess developed in his left nostril. In the 
following three months abscesses successively appeared in the left 
orbit, on the left side of the face and later on the left side of the 
neck, 2 inches below the mastoid. All the abscesses were deep- 
seated and required a long time for healing, the last one closing early 
in January, 1918. A few days later pain and stiffness developed in 
the left side of the neck and he carried his head in a fixed position. 
At a clinic, to which he went, the diagnosis of cervical Pott’s disease 
was made and a rigid helmet of leather applied and worn until 
July, 1918. During the preceding month of June he noticed numb- 
ness in the right hand and wealcness of the left hand and arm. Two 
months later these signs had progressed to a spastic paralysis of 
the left arm and leg without sensory disturbances in these parts, 
associated with numbness and lowered sensation of the right half 
of the body, excluding the face. At a second clinic, in September, 
1918, although two blood Wassermanns were negative and latpr 
tv'o other blood Wassermanns and a spinal fluid Wassermann were 
negative, the condition was diagnosed as luetic bone disease, and 
arsphenamine was given intravenously several times without bene- 
fit. Four skiagraphs of the cervical spine taken during these weeks 
showed nothing abnormal. I saw him in November, 1918. He 
had spastic paralysis of the left arm and leg, with increased reflexes, 
ankle and patella clonus and Babinski sign present. He could 
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slowly and weakly flex the leg on tlie thigh and feebly flex the fore-i 
arm, but could not move the fingers. Sensation of the left half 
of tlie body was normal. Over the right half of the body there was 
hj^esthesia in large areas to all forms of sensation, but no actual 
anesthesia. The sphincters were not impaired. There was tender- 
ness to pressure on the left side of the neck opposite the body of 
the third cervical vertebra and slight tenderness on the posterior 
wall of the pharynx at this level. At this examination a small sinus 
was found on the posterior pharyngeal wall directed toward the 
body of the third cervical vertebra, but skiagraphs showed nothing 
abnormal. As his condition had remained stationary for three 
months, I advised waiting for further development. 

In January, 1919, he reported that he was losing power on the 
right side of the body. Examination confirmed this. Sensory dis- 
turbances were unchanged. A diagnosis was made of a lesion, 
nature unknown and affecting tlie cord at the level of the third 
cervical vertebra, and laminectomy was advised and .performed, 
January 29, 1919. On removal of the third, fourth and fifth cervi- 
cal laminjE the dura was disclosed tense and distended, and indented 
on the left side by a small projection of bone from the body of tlie 
third cervical vertebra. A probe passed up and down the canal 
outside the dura found no other obstruction. The dura was smooth 
and normal in appearance. On opening the dura and arachnoid 
clear fluid spurted to a height of several inches for ten to tn^elve 
seconds, though the head and trunk were on a lower level than the 
operative field. The cord appeared normal and I was not able to 
identify any adhesions or sac wall that had retained the fluid. 

Eight days after operation he could move tlie left fingers and 
hand more freely than for six months. He complained of par- 
esthesia in the right hand and foot. Three weeks later he could 
raise the left hand above his head. A tiny fragment of bone was 
discharged from the pharjmgeal sinus, which promptly healed. 
Three months later he walked well and wrote legibly (was left- 
handed). Ten months after operation he returned to his former 
work, which required good control over muscles and joints. He 
complained from time to time of paresthesia and pain about the 
scar. At the present time he is normal in strength and has been 
so for the past two and a half years. 

There seems to be no reason to doubt that the lesion was a mild 
infection of the body of the third cervical vertebra, perhaps includ- 
ing one or two of the adjacent vertebne, with subsequent inflam- 
matory involvement of the arachnoid and pia at this level. This 
gave rise to adhesions which confined the cerebrospinal fluid— a 
circumscribed meningitis serosa. The paralysis and sensory dis- 
turbances were due to the pressure of the confined fluid and not to 
the exostosis found in the canal, which was small, and though it 
indented the dura, it did not jness upon the cord. 
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Tlie picture presented before operation was. that of a lesion of 
one-half the cord— the left half; yet at operation the dura was dis- 
tended equally in all directions, and on opening it the cord seemed 
to be lying in the center of the distended cavity. The left hemi- 
plegia and right sensory disturbances indicate that the bulk of the 
fluid pressure was on the left side of the cord until the extension 
of the process involved also the right side, as was shown by the 
increasing motor impairment of the right arm shortly before opera- 
tion. Had operation not been done, there can be no doubt that 
the patient would have become totallj'- disabled within a few 
months. 

The diagnosis of Pott’s disease early in his illness is perhaps 
understandable, even though the skiagraphs showed nothing abnor- 
mal, for in cervical Pott’s disease there is, as a rule, but little bone 
destruction. But the diagnosis of syphilitic bone disease and the 
repeated administration of arsphenamine intravenously, in spite 
of the repeated negative blood and spinal-fluid examinations, can 
scarcely be defended. This is a procedure all too common the last 
few years. 

The history of this patient demonstrates again what some of us 
have been urging— namely, the value of exploratory laminectomy in 
progressive lesions involving the spinal cord, even though a diag- 
nosis cannot be made, if the lesion has crippled or threatens to 
disable the patient. Naturally this does not mean that well- 
known clinical forms of cord disease that have some aberrant or 
unusual symptoms or signs should be operated upon. But these 
patients should be kept under suspicion and observation. Nor 
does it imply immediate operation on non-diagnosed lesions, espe- 
cially if the signs of cord involvement are stationary. It is wiser 
to await further development. It may be safely taken as a rule, 
that cord lesions that can be helped by operation will not long 
remain stationary. Before the operation on this patient I thought 
the lesion might be a thrombosis of the vessels of the cord. But 
as I could not be positive, operation was urged, with the result 
that this patient was restored to normal health and usefulness. 

Case IV.— M. N., aged fourteen years. When seven months old 
a small liunp was removed from the soft parts over the sacrum. 
When an infant a soft doughy mass was noticed over the spine 
between the scapulae. This had remained stationary in size until 
the siunmer of 1921, twelve years later, when it began to enlarge. 
Seen in February, 1922, the patient’s history was that five months 
previously there was noticed some loss of power in the left leg, and 
two months later slight weakness of the right leg, accompanied by 
pain in both shoulders and wealmess of the left arm. The Aveakness 
of the legs gradually increased, so that in January, 1922, she had 
difficulty in walking; also some loss of bladder control, Avhich had 
been present for two months. 
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Status in February, 1922 : Both legs were spastic, with increased 
tendon-jerks, double Babinski and left ankle clonus. Dorsal flexion 
of the left foot was very weak, but the patient could walk a short 
distance unassisted. Both abdominal reflexes were feebly present. 
There was hj^jesthesia to touch, pain and thermal sense over the 
legs and trunk up to 2 inches below the clavicle in front and to the 
scapular angles posteriorly, pain and thermal sense being more 
affected. The muscles over both shoulders Avere tender to pressure, 
especially on the left side. The left-hand grasp was very weak, 
Avith marked atrophy inA’-olving the last tAAm fingers and the small 
hand muscles, Avitli anesthesia in the ulnar distribution of the hand 
and h:^T)esthesia, extending for several inches upward on the inner 
side of the forearm (8 C and 1 D). Over the spine, extending from 
the seventli cerAucal spine to the third thoracic spine, was a soft, 
doughy mass adherent to the skin but freely movable otherAvise— 
a lipoma. The patient stated that this had been getting larger 
the last seA^en months. Skiagraphs showed nothing abnormal in 
bone outline. She had some slight difficulty in controlling the 
bladder. At lumbar puncture the spinal fluid AA^as found clear 
under normal pressure; cells, 6 per em.; globulin and albumin were 
present in faint traces; the Wassermann Avas negatWe. 

The tcntatiA'-e diagnosis AA’as spinal gliosis, a syringomyelia, but 
the patient AA^as kept under observation. By the middle of April, 
1922, the spasticity of the legs and sphincter disturbances had 
become more marked, AA'itli increasing wealoiess in the left hand and 
forearm. She complained of increasing pain in the shoulder. Sen- 
sory impairment was unchanged, except that a narrow zone of 
hjiieresthesia had appeared at the upper margin of sensory loss. 

The diagnosis AA-as made of intraspinal groAA'th, probably a lipoma. 
Operation AA’as adAused and performed April 28, 1922. On remoA-al 
of the seventh cervical, and first and second thoracic lamin®, the 
dura AA-as found tense and bulging. Incising the dura, a groAvth 
2 inches long and h inch Avide was found firmly attached to the 
posterior surface of the cord, or at least to the pia. It AA^as yelloAA' 
in color and in consistency closely resembled the superficial lipoma. 
The groAvth did not appear to penetrate the cord, but it Avas so 
firmly adherent that dissection AA’ould haA^e meant grave cord injury. 
The Avoimd Avas sutured, the dura being left unclosed to permit 
separation of the groAA*th from the nerA’e structure. 

One AA'cek after this operation the spasticity of the legs Avas much 
lessened, bladder sphincter control Avas normal, the liAT^eresthetic 
zone, about the shoulder girdle had disappeared and. sensation in 
the left hand, trunk and legs Avas much improved. One month 
after the first operation the Avound Avas reopened. I'lic tumor AA-as 
found to have greatly enlarged, requiring removal of the sixth 
cervical lamina; to cxi)osc its upper pole. The lower pole extended 
to the second thoracic vertebra, more than doubling its former 
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length, and it was t^dce the former width and thickness. The 
growth could not be freed from the cord at any point, and careful 
rotation revealed penetration of the cord substance. A small sec- 
tion removed for examination was reported by the laboratory as 
“ a fibroglioma,” the section containing much fibrous tissue probably 
derived from the meninges. 

Based on the rapid progress of the growth, the prognosis was 
made that the patient would die or be totally disabled within six 
months. But the patient held the improvement gained after the 
first operation for a period of three months; she was able to walk 
a few steps, had control of the sphincters and sensation was almost 
normal. Then retrogression occurred in motor power, the right 
arm also becoming weak, with weakness and atrophy of the hand 
muscles. Her status in January, 1923, was as follows: Slight pain 
in the right shoulder, weakness of both arms but no paralysis, with 
atrophy of the small muscles of both hands. The only sensory 
impairment found was slight hypesthesia to touch. There was 
spasticity in both legs, with double clonus and double Babinski. 
She could fiex, extend and raise legs, but could not walk or stand 
alone. Sphincters were impaired, but control was not lost. As 
her condition had remained unchanged during the previous three 
months, there was a possibility that retrogression had occurred in 
the tumor itself, or that it had, partially at least, freed itself from 
the cord. Reoperation was advised but %yas refused. 

The diagnosis of tumor was not made at the early examinations. 
The history, the s;^miptoms and the signs pointed rather to a gliosis 
or sjTingomyelia of the lower cervical cord, the usual site for this 
disease process. The only dissonant note in this diagnosis was the 
presence of pain in the left shoulder and arms, and it was this that 
led to the lumbar puncture and to keeping the patient under 
observation. 

Also because of the presence of the superficial congenital lipoma 
upon the spine, a spina bifida occulta was suspected, for as has 
been shown in a previous article^ 50 per cent of this type of spina 
bifida are accompanied by overlying lipomata. But skiagraphs 
showed the bony canal to be intact. 

With the development of the hj^jeresthetic zone above the skin 
level of sensory loss the diagnosis of tumor was made. As the 
superficial lipoma had begun to grow only a few months before the 
onset of cord signs, it was thought that the spinal tumor was also 
a lipoma, either intra- or extradural, tissue that had been pinched 
off from the superficial lipoma by the closure of the spinal canal in 
fetal life. 

Though we were fairly certain in deciding to operate that the 
condition was one of tumor, had it proved to be sjrringomyelia with 


* Sharpe: Spina Bifida, Ann. Surg., 1915, 61, 151. 
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cavity formation the operation would not necessarily have been 
without benefit. For it has been shown that a syringomyelic cavity 
can be drained with marked benefit to tlie patient.” 

The rapid growth of the tumor during the four weeks’ interval 
between operations was most surprising. It was doubtless due to 
the extra space provided by the laminectomy and opened meninges. 
Had the time interval been shorter the tumor would, of course, have 
been much smaller, but equallj’’ irremovable. It is usually considered 
advisable in two-stage operations for adherent spinal growths to 
perform the ‘second stage after an interval of seven to ten days. 
This I regard as much too short a time. It is almost impossible to 
obtain an aseptic operative field in this time. If the wound is 
allowed to heal completely, which will require from three weeks to 
a month, not only will the chances of asepsis be better, but the 
longer time will allow the cord to more completely free itself from 
the growth. Even tliough the longer interval allows the growth to 
attain much greater size, if it has freed itself from the cord removal 
is not made more difficult. 

Summary. There are manj'’ spinal tumors that do not, in their 
symptoms and signs, correspond to the syndrome tluit is generally 
accepted as indicating the presence of these growths. Many times 
this is due to the unusual position of the tumor. Often it is due to 
causes that are difficult of analysis, even at the time of operation. 

Occasionally a spinal neoplasm for a considerable period of its 
development will exhibit symptoms and signs closely simulating 
those of some organic cord disease, such as myelitis, multiple 
sclerosis and sjTingomyelia. Eventually, however, the tumor will 
betray its presence, if the observer be alert, by the, development 
of symptoms and signs foreign to those of cord disease. 

Any condition regarded as organic cord disease that possesses 
any symptoms or signs not common to that disease should be kept 
under observation and frequently examined for the appearance of 
tumor signs. 

As the majority of spinal tumors are removable, and if operation 
be performed early, most tumor patients can be restored to normal 
or near normal, it is of the utmost importance that diagnosis be 
made early, and also that tumor be not allowed to masquerade as 
cord disease for want of frequent examination. 

As most organic cord diseases are chronic and progressive affairs 
on which treatment has but little effect, it is better in doubtful 
cases in which tumor is susiiectcd to operate and occasionally find 
cord disease which will not be helped by the operation than it is 
to overlook, for want of operation, a tumor that will in its progres- 
sion cause irreparable damage to the cord. 


- Shnrpo: .spinal Dpcomprp?'ion. Am. .locjt. Mi:i>. Sn., 1910, 168, XiTt. 
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THE DIETETIC MANAGEMENT OF DIABETES.* 

By Frederick M. Allen, M.D., 

MORRISTOWN, N. J. 

(From The Physiatric Institute, Morristomi, N. J.) 


I SHALL try to develop briefly three propositions; 

I. Treatment by Insulin and Proper Diet Controls 
EVEN THE Severest Cases of Diabetes. 

II. Regulation of Total Calories and Body Weight 
Retains Its Importance as the Basic Principle of 
Diet. 

III. iNCORREdT Diets are Dangerous in Diabetes With 
OR Without Insulin. 

I. Results of Treatment by Insulin and Proper Diet. We are now 
on the high tide of enthusiasm over the monumental discovery of 
insulin by Banting and his collaborators, and there will scarcely be 
any dispute of the statement that patients with the most severe 
and hopeless diabetes can by this means be miraculously restored 
in weight, strength, comfort and usefulness. Ourselves and others^ 
have published abundant records of such cases, and a few of the 
photographs are reproduced here as examples (Figs. 3 and 7). 
Only the grossest mismanagement of diet can prevent these won- 
derful quick results. More important is the agreement of valid 
evidence to date that these benefits can be maintained apparently 
indefinitely. 

Unwarranted optimism should be discouraged. Insulin is not 
a cure of diabetes. Remarkable gains of tolerance credited to 
insulin are generally explainable by failure to ascertain first the 
degree of improvement that could be achieved by diet alone. 
The few instances of genuine recover^'' of tolerance, beyond what 
is possible with diet, are best explained by the more thorough rest 
of the pancreatic function with diet plus insulin than with diet 
alone. Insulin is not even a magic preventive of progressiveness, 
for we have seen marked loss of tolerance in patients who Avere 
taking considerable quantities of insulin and at the same time 
excreting much sugar. 

On the other hand, it is noAv fairly certain that diabetes is not 
an inherently progressive disease. The progressiveness observed 
in the past has been due chiefly to hydropic degeneration of islands, 
the result of functional overstrain entailed by incorrect diet and, 

* Address before the Mississippi A’'alley Medical .■Association, Hot Springs, Ark., 
October 10, 1923, 
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to less degree, by occasional injuries from intercurrent infections. 
I arrived at this conclusion some years ago on the basis of animal 
experiments, confirmed by experiences with human cases. If this 
view is not correct, and if there is an inherent progressive element 
in diabetes apart from functional injury, the outlook is still gloomy, 
because all cases of the severe or “progressive” ti^^pe may still be 
expected to lose tolerance until they finally reach the stage of 
“ total” diabetes and must receive all their insulin from the outside. 
But the halting of progressiveness is now so much easier with the 
combination of insulin and diet, and will therefore be witnessed 
by so many more observers, that the traditional pessimistic view 
will doubtless soon lose its former dominance unless some real 
evidence is found to support it. Discarding this unsupported and 
exploded tradition of inevitable progressiveness, we may say that 
the most hopeful feature of treatment with a non-curative pan- 
creatic extract is found in the fact that adequate functional relief 
of the pancreatic islands frequently permits some recovery of 
assimilative power, and at least suffices under any ordinary con- 
ditions to prevent any further impairment of tolerance. 

II. Regulation of Total Calories and Body Weight. The announce- 
ment of the undernutrition treatment in 1914 attracted attention 
second only to that centered upon insulin today. The principle 
was actually revolutionary, for it was a conception that diabetes 
involves a disorder of total metabolism and a denial of thfe universal 
view that it is a disturbance of sugar metabolism alone. The 
mismanagement of the research and the obstacles which impeded 
its publication prevented this doctrine from being generally under- 
stood or accepted, and, therefore, the treatment itself has lately 
been attacked or abandoned to a great extent. The discovery of 
insulin in no way diminishes the importance of this principle. On 
the contrary, insulin furnishes a new means of demonstrating the 
validity of this principle and accordingly the nature of diabetes', 
and this fundamental conception of diabetes furnishes the means 
for the intelligent regulation of the use of insulin and for preventing 
dangers or failures. 

The undernutrition treatment has meant a reduction of the 
body weight and metabolism to correspond to the reduced pan- 
creatic island function. We have always agreed with our oppo- 
nents, who declared that they did not wish their diabetics to be 
undernourished and weak, ljut wished them to be plump and 
strong. The unfortunate fact is, however, that before the dis- 
covery of insulin there was no treatment tliat ever kept severely 
diabetic ]iatients plump and strong, and, therefore, the only ques- 
tion was what treatment would keep them in the best condition 
for the longest time. Diabetic patients have tanaciated and died, 
not from lack of food but from lack of the power to assimilate 
their food. Even the few who have literally been starved to 
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death have been thus deprived only because they could assimilate 
scarcely any food if it were given, and their number is infinitesimal 
compared with those who have needlesslj'’ starved to death through 
the breaking down of their tolerance with quantities of food which 
they could not assimilate and could only excrete in the urine. I 
have published elsewhere^ the photograph of a young boy as one 
example out of many to show that undernutrition is not sjmony- 
mous with starvation. We have not starved patients unnecessarily, 
and when they have come with mild diabetes we have found that 
moderate reduction of diet and body weight has saved them from 
passing into the severe stage. When they were already in a severe 
stage the choice was unavoidable between reduction of diet suffi- 
cient to conserve their tolerance, and a higher diet which would 
break down their tolerance. We believe that those who have 
claimed to build up patients by means of diets breaking down the 
assimilative power, by which alone it is possible to maintain their 
nutrition, are in a theoretically absurd position, and this belief 
is confirmed by the significant silence of all such authors concern- 
ing their actual statistical' results. Furthermore, few seem to have 
understood the principle which is so important in practice, namely 
that reduction of weight means raising of tolerance, .Therefore, 
our initial undernutrition for the control of glycosuria and hyper- 
glycemia, which has seemed so radical, has enabled us to give 
actually higher diets than otherwise possible for cases of this type 
while keeping symptoms under control. Our published statistics® 
show that in the long series of patients faithful to treatment in the 
Physiatric Institute, the merest handful have died either from the 
severity of their diabetes or from infections or other aeeidents; 
downward progress in the others has ordinarily been preventable; 
they have not only survived to receive the benefits of insulin, 
but in the meantime have been reasonably comfortable and active; 
they have not reached the extremes of helplessness and misery 
experienced by those Avho have tried to avoid undernutrition and 
ignore active symptoms. The truthfulness of these statistical 
claims is attested by a sufficient number of witnesses, and these 
figures, together with those of Joslin'* prove that undernutrition 
has conserved not only life but also strength and comfort more 
successfully than any other plan of treatment. 

The unfortunate feature of every diet treatment has been the 
emaciation and weakness of all severe cases. Now this is pre- 
ventable by insulin, but with this new treatment precisely the 
same problems and disputes are encountered: 

1. There are numerous experiments to determine the carbohy- 
drate equivalent of a unit of insulin. The results, whieh are 
variable at best, are obtained only under arbitrarily fixed condi- 
tions. They may have some value or convenience under the 
particular conditions chosen, but they have no fundamental sig- 
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nificance because they vary with the total nutrition and other 
factors. If insulin is related to the total metabolism it is obviously 
impossible to establish any fixed general definition of its potency 
in terms of carbohydrate alone. 

2. There is a whole crop of formulas for computing the highest 
caloric ration that can be given with the minimum of carbohydrate 
and protein, while avoiding acidosis. These attempts spring from 
the old idea that only glucose requires consideration in diabetes. 
It is nothing but a pure theoretical assumption that quantities of 
carbohydrate, protein and fat which represent supposedly equal 
quantities of glucose affect the diabetic tolerance equally. This 
assumption is not only unproved but has been shown by our tests 
to be untrue. 

3. There is the ancient error of mysterious harmfuhproperties 
in protein, and the much more deep-rooted fallacy of the harmless- 
ness of calories in the form of fat. Low-carbohydrate, low-protein, 
high-fat diets have been carried to their logical extreme by Petr^n,® 
with results which have attracted much notice in Europe but are 
hopelessly below the standard in this country. Contrary to cur- 
rent suppositions, we have fewer points of difference with Newburgh 
and jSIarsh than with many other writers. We agree fully in the 
endeavor to keep not only the urine but also the blood sugar nor- 
mal, and in the use of undernutrition not only at the outset but 
also throughout the course of severe cases. We believe that their 
clinical success has been due essentially to this use of undernutri- 
tion in a series of cases which were distinctly milder than our own 
series. The use of a high proportion of fat is entirely compatible 
with restriction of total calories, and is altogether different from 
absolutely liigh-fat rations, such as are used in Europe. We must 
firmly deny, however, that fat in any quantities can be disregarded 
in its infiucnce on the tolerance, or that fat ever facilitates the 
clearing up of glycosuria, as compared with fasting or undernutri- 
tion. Also, we believe that this or any otlier return toward the 
old idea of a disturbance only of glucose metabolism and not of 
total metabolism in diabetes is a step backward and not forward 
in both theory and practice. 

4 . This same consideration applies to all attempts to provide 
weight or strength for the diabetic by the use of alcohol or of 
unusual or artificial food materials, such as caramel, odd-carbon 
fats (intaryin) and so on. These endeavors of chemists must be 
forc\ or fruitless, because based on a superficial and false conception 
of diabetes. 

1 01 details of experiments showing the influence of total calories 
and body eight U]>on diabetes and the insulin requirement, 
rtforence must be made to former iniblications.*"’ ' A few examples 
arc given here: 

Table 1 shows normal urine and blood in a child on a diet of 
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394 calories. An increase of fat and decrease of carbohydrate, so 
as to make 804 calories, resulted in hj'-perglycemia and glj'-Cosuria, 
which ceased when the diet of 394 calories was resumed. 


TABLE I.— CASE NO. 574. 


Date, 

1922. 

Diet. 

Urine 

dext., 

gm. 

Plasma 
sugar, 
mg. per 
100 cc. 

Insulin, 

units, 

daily. 

Body 

weight, 

pounds. 

Pm 

gm. 

Fm 

gm. 

Garb., 
gm. - 

Cal. 

Sept. 9 . 


60 

10 

16 

394 

0 • 


2 

21 

10-12 . 


60 

10 

16 

394 

0 


2 


13 . . 


60 

10 

16 

394 

0 

100 

2 

21 

14-18 . 


60 

10 

16 

394 

0 


2 


19 . . 


60 

10 

16 

394 

0 

126 

2 

22 

20-23 . 


60 

10 

16 

394 

0 

• • * 

2 


24 . . 


60 

60 

6 

804 

0 

. • • 

2 


25 . . 


60 

60 

6 

804 

1.7 

• • • 

2 

20 

26 . . 


60 

60 

6 

804 

3.7 

• • » 

2 


27 . . 


60 

60 

6 

804 

8.2 

* . * 

2 

20 

28 . . 


60 

60 

6 

804 

3.6 


2 


29 . . 


60 

60 

6 

804 

5.0 

« . • 

2 

20 

30 . . 


60 

60 

6 

804 

6.2 

• • * 

2 


Oct. 1 . . 


60 

60 

6 

804 

8.7 

... 

2 

21 

2 


60 

60 

6 

804 

10.1 

... 

2 


3 . . 


60 

10 

16 

394 

7.1 

254 

2 

21 

4 . . 


60 

10 

16 

394 

5.8 


2 


5 . 


60 

10 

16 

394 

0 


2 

21 

6-13 . 


60 

10 

16 

394 

0 

. • . 

2 


14 . . 


60 

10 

16 

394 

0 

159 

2 

21 

15 . . 


60 

10 

16 

394 

0 

• . . • 

2 


16 . . 


60 

10 

16 

394 

0 


2 


17 . . 


60 

10 

16 

394 

0 

... 

2 

21 

18 . . 


60 

10 

16 

394 

0 

... 

■ 2 


19 . . 


60 

10 

16 

394 

0 

100 

2 

21 


Another child. Table II, had gradually developed hyperglycemia 
and glycosuria on a diet of 1400 calories. The' replacement of 
100 gm. fat by 10 gm. carbohydrate, reducing the calories to 535, 
resulted in the clearing of these symptoms with the same dosage 
of 7 units of insulin. With a resumption of the 1400-calorie diet, 
the insulin requirement was found to be 18 units per day even 
with lijqDerglyeemia. Thus, the insulin requirement on the higher 
ration was between two and tluree times as much as on the lower 
one. 

In Table III there was hjqierglycemia without glycosuria on 
346 calories and 6 units of insulin daily. The fat intake was 
increased b}^ 150 gm. without changing the protein or carbohydrate, 
and the resulting glycosuria was controlled only by an increase of 
insulin to 32 units daily. This increased requirement is out of all 
proportion to any glucose content attributed to the fat under any 
theories now prevalent in this countrjL 
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TABLE II.— CASE NO. 989. 



Diet. 

Urine 

dext,, 

gm. 

Plasma 

BUgar, 

mg. per 

100 cc. 

1 

Insulin, 

units 

daily. 

Body 

weight, 

pounds. 

Date, 

1022. 

P., 

em. 

F., 

Ein. 

Garb., 

gm. 

Cal. 

7 

8 r.M. 

Sopt. 1 . 

CO 

115 

30 

1400 

I 

312 


7 


2 . . . 

GO 

115 

30 

1400 

Faint 

200 


7 

36 

3 . . . 

60 

115 

30 

1400 

0 

. 


7 


4 . . . 

60 

115 

30 

1400 

6.0 

306 

334 

7 

36 

5 . . . 

60 

15 

40 

535 

5.3 

306 


7 


G . . . 

60 

15 

40 

535 

1.9 


36 G 

7 

36 

7 . 

60 

15 

40 

535 

3.3 

283 


7 


8 . . . 

60 

15 

40 

535 

4.0 


283 

7 

36 

9 . . . 

60 

15 

40 

' 535 

4.8 

250 

. , 

7 


10 . . . 

60 

15 

40 

535 

4.8 


. , 

7 

36 

_ 11 . . . 

60 

15 

40 

535 

0 

195 

223 

7 


12 . . . 

GO 

15 

40 

535 

0 


. . 

7 

3G 

13 . . . 

GO 

15 

40 

535 

0 

157 

. , 

7 


14 . . . 

60 

15 

40 

535 

0 


. . 

7 

36 

15 . . . 

60 

15 

40 

535 

0 

. , 

, . 

7 


IG . . . 

GO 

15 

40 

535 

0 

203 


7 

36 

17-lS . . 

60 

15 

40 

535 

0 


. . 

7 


19 . . . 

GO 

15 

40 

535 

0 

126 

. . 

7 

3G 

20 . . . 

GO 

15 

40 

535 

0 

. . 

300 

7 


21 . . . 

GO 

15 

40 

535 

0 

139 

* * 

7 

36 

22-23 . . 

GO 

15 

40 

535 

0 

, , 


9 


24 . . . 

60 

15 

40 

535 

0 

137 

260 

9 

36 

25 . . . 

60 

115 

30 

1400 

0 

, , 


9 


20 . . . 

GO 

115 

30 

1400 

0 

, , 


9 

36 

27 . . . 

GO 

115 

30 

1400 

0 


270 

6 


28 . . . 

GO 

115 

30 

1400 

1.4 

22G 

, , 

10 

30 

29 . . . 

GO 

115 

30 

1400 

Faint 

, , 


12 

36 

30 . . . 

GO 

115 

^ 30 

1400 

Faint 


200 

14 


Oct. 1 . . . 

GO 

115 

30 

1400 

Faint 



16 

36 

2 . . . 

GO 

115 

30 

1400 

0 


. , 

16 


3 . . . 

' GO 

115 

30 

1400 

0 



18 

36 

4 . . . 

. 00 

115 

30 

1400 

0 

164 


18 


5 . . . 

1 GO 

115 

30 

1400 

0 

. 


18 

37 

G . . . 

; GO 

115 

30 

1400 

0 

, 


18 


7 . 

! GO 

115 

30 

1400 

0 

! 


18 

37 



- 




i 

J 

1 






In Table IV, as in the preceding ones, the plasma sugar figures 
are those obtained mornings before breakfast. This patient, on 
his diet of 40 gin. protein, 10 gra, carbohydrate and 380 calories, 
began to develop hypoglycemic attacks in the evenings, Tiie 
attempt was made to control these by increasing the protein to 
100 gm. and 200 gin., but they continued until the protein was 
raised to 300 gm. Here the insulin was increased to 9 units daily, 
but this extra requirement could readily be accounted for by the 
simple increase of calorics. To test this possibility" the protein 
was .‘iharjily reduced to 90 gm. on December 22. * The calories 
wert> ke]M the same, but the theoretical glucos:e value of the new 
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TABLE III.— CASE NO. 1073. 


Date, 

1922, 1923. 

Diet. 

Glyco- 

suria, 

gm. 

Plasma 
sugar, 
mg. per 
100 cc. 

Insulin, 

units 

daily. 

Body ■ 
weight, 
pounds. 

P., 

em. 

F.. 

gm‘ 

Garb., 

gm. 

Cal. 

• 

Nov. 11 . . . 

40 

10 

24 

346 

0 


4 

112 

12 . . . 

40 

10 

24 

246 

0 


6 

111 

14 . . . 

40 

10 

24 

346 

0 

195 

6 

110 

16 . . . 

40 

10 

24 

346 

0 

156 

6 

112 

17 . . . 

40 

10 

24 

346 

0 

182 

6 


19 . . . 

40 

160 

24 

1696 

0 

195 

6 

111 

23 . . . 

40. 

160 

24 

1696 

+ + 

312 

. 0 

112 

Dec. 1 . . 

40 

160 

24 

1696 

++ 

326 

6 

113 

10 . . . 

40 

160 

24 

1696 

57.83 

349 

6 

113 

12 . . . 

40 

160 

24 

1696 

18.64 


10 

113 

14 . . . • 

40 

160 

24 

1696 

36.21 

405 

10 

113 

17 . . . 

40 

160 

24 

1696 

20.25 

. . * 

14 


21 . . . 

40 

160 

24 

1696 

37.59 


14 

114 

23 . . . 

40 

160 

24 

1690 

15.37 


18 


27 . . . 

40 

160 

24 

1696 

4.70 

349 

18 

lie 

•Tan. 4 . 

. 40 

160 

24 

1696 

10.09 

... 

20 

118 

5 . 

40 

160 

24 

1696 

8.93 

300 

20 

110 

7 . . , 

40 

160 

24 

1690 

11.00 

349 

22 

116 

10 . . . 

40 

100 

24 

1696 

20.49 

• » • 

24 


11 . . . 

40 

160 

24 

1690 

18.80 

385 

24 

ilO 

14 . . . 

40 

100 

24 

1096 

5.77 


28 

• . » 

16 . . . 

40 

160 

24 

1690 

+ 

319 

28 

119 

17 . . . 

40 

100 

24 

1690 

0 

246 

28 

T20 

18 . . . 

40 

160 

24 

1696 

0 

238 

32 

. . . 

19 . . . 

40 

160 

24 

•1096 

0 


32 

120 

21 . . . 

40 

160 

24 

1696 

0 

200 

32 

. 1 • 

23 . . . 

40 

160 

24 

1096 

0 

206 

32 

' • * 


TABLE IV. — CASE NO. 1274. 


Date. 

1922, 1923. 

Diet. 

Glyco- 

suria, 

gm. 

Plasma 
sugar, 
mg. per 
100 cc. 

Insulin, 

units 

daily. 

Body 

weiglit, 

pounds. 

P.. 

gm. 

F., 

gm. 

Garb., 

gm. 

Cal. 

Nov. 23 . . . 

25 

10 

10 

230 

0 

306 

6 


26 . . . 

25 

10 

10 

230 

0 

234 

6 


29 . . . 

25 

10 

10 

230 

0 

185 

6 


30 . . . 

40 

20 

10 

380 

0 


0 


Dec. 2 . ' . 

40 

20 

10 

380 

0 

112 

0 

Ill 

3 . . . 

80 

25 

10 

585 

0 

125 

6 

111 

4 . . . 

80 

25 

10 

585 

0 

102 

6 

114 

• 6 . . . 

100 

25 

10 

665 

0 


6 

116 

7 . 

100 

25 

10 

665 

0 

02 

0 

116 

9 . . . 

200 

25 

10 

1005 

0 

87 • 

6 


10 . . . 

200 

25 

10 

1065 

0 

112 

6 


11 . . . 

200 

25 

10 

1065 

0 

175 

6 


12 . . . 

300 

25 

10 

1465 

0 

203 

6 

iii 

14 . . . 

300 

25 

10 

1465 

0 

230 

6 

113 

15 . . . 

300 

25 

10 

1465 

0 

238 

.9 


IS . . . 

300 

25 

10 

1465 

0 

92 

9 

114 

19 . . . 

300 

25 

10 

1465 

0 

175 

6 

. . . 

22 . . . 

90 

111 

25 

1465 

0 

209 

9 

112 

28 . . . 

90 

111 

25 

1465 

0 

178 

9 

111 

29 . . . 

90 

111 

25 

1465 

0 

209 

9 


.Ian. 1 . . . 

90 

111 

25 

1465 

0 

168 

9 

ioD 

3 . . . 

90 

111 

25 

1465 

0 


9 

100 
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diet was much lower than of the former one. The insulin require- 
ment was not particularl.y changed. Protein, therefore, not only 
has no extraordinary glycosuric effect because of specific dynamic 
or any unknown influence, but actually shows less effect than 
anticipated from its theoretical glucose content. 

TABLE V.— C.:tSE NO. 85. 


Dale, 

1923. 

Diet. 

Urine. 

Plasma 
sugar, 
mg. per 
100 cc.* 

Insulin, 

units 

daily. 

Body 

TTCight, 

pounds.* 

P-. 

Bin. 

B 

Carb., 

gm. 

Cal. 

Sugar, 

Bin.* 

T.N., 

gm.* 

M.nr. 11-17 

GO 

151 

100 

2000 

Tr. 


350 

40 

109 

18-31 

GO 

2G2 

100 

3000 

0 


249 

40 

113 

April 1- 3 

GO 

3G2 

90 

38G0 

0 

, , 

IGO 

40 

114 

4-11 

GO 

3G2 

90 

38G0 

9.8 


303 

30 

116 

12-30 

GO 

3G2 

90 

38G0 

0 


2GS 

33 

120 

M.iy 1- 5 

GO 

3G2 

90 

3860 

15.0 


397 

33 

125 

G- S 

GO 

3G2 

90 

3SG0 

17.1 


469 

30 

125 

9-10 

GO 

3G2 

90 

38G0 

21.1 


G52 

40 

125 

11-12 

GO 

3G2 

90 

3SC0 

25.7 

.. 


44 

125 

13-15 

GO 

3G2 

90 

3860 

22. G 


410 

48 

12G 

lG-17 

GO 

3G2 

90 

3860 

22.0 

. , 


52 

12S 

18-19 

GO 

3G2 

90 

3SG0 

2C.S 

3.7 

429 

54 

129 

20-22 

GO 

302 

90 

38G0 

38.5 

5.3 


GO 

130 

23-20 

GO 

3G2 

90 

3SG0 

40.4 

G.9 

455 

CG 

130 

27-31 

GO 

3G2 

90 

3SG0 

19.2 

C.l 

357 

75 

131 

June 1- 2 

GO 

3G2 

90 

3SG0 

28.1 

G.9 

326 

SO 

133 

3- 9 

IGO 

317 

90 

3800 

CO. 3 

13.1 

437 

SO 

135 

10-13 

IGO 

317 

90 

3SG0 

33.7 

1G.5 

500 

90 

137 

14-19 

GO 

33G 

14S 

38G0 

45.3 

8.3 

441 

90 

139 

20-20 

GO 

33G 

14S 

3SG0 

42.3 

5.7 

429 

100 

141 

27-30 

GO 

33G 

148 

38G0 

74.5 

G.2 

484 

120 

143 

.luly I- 7 

GO 

33G 

148 

38GO 

42.9 

5.8 

GOO 

120 

144 

S-14 

GO 

33G 

148 

38G0 

20.5 

5.G 

422 

140 

147 

15-18 

GO 

.33G 

148 

38G0 

23.9 

5.7 

357 

140 

149 

I9-Aur. 4 

IGO 

317 

90 

38G0 

45.2 

17.5 

443 

140 

153 

5-19 

GO 

.330 

148 

38C0 

71.5 

7.9 

455 

140 

159 

20-29 

GO 

13G 

148 

20GO 

43.4 

7.1 

410 

140 

IGO 

30-b’ept. 4 

GO 

157 

100 

20GO 

13.8 

7.4 

3GG 

140 

159 

5-20 

GO 

ISO 

50 

20G0 

8.5 

8.1 

381 

120 

158 

21-2-1 

CO 

SO 

GO 

1200 

5.G 

9.7 

295 

90 

155 

2.5-30 

GO 

80 

CO 

1200 

0.5 

9.5 

258 

80 

154 

Ocf. 1- 2 

GO 

SO 

GO 

1200 

4.7 

13.4 

300 

SO 

15.3 

3 

GO 

SO 

GO 

1200 

4.7 

12.9 


70 

152 


* AvcniKc. 


Table y represents a prolonged e.\periment which is still in pro- 

X X 


gross. The parent is a young pliysician with the severe "progres- 
t\q)e of diabetes, whose tolerance has been accurateh' known 


sive 


On the first diet of 

J)0( calories Jnsulin requirement was 40 units. An increase of 

\ L 4 -M ® apparently produced no change from 

Ai.mh lb to ol, so that from an experiment of this duration tlie 

^ot. K„, so. Arnn.. IMS jO 
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fat might be regarded as harmless. In April 100 gm. more of fat 
was added, and 10 gm. carbohydrate was subtracted to allow for 
the theoretical glycerol of the fat. The first result was that the 
insulin dosage had to be reduced to 30 units daily to prevent even- 
ing hypoglycemic attacks, because the immediate effect of the 
carbohydrate withdrawal was so much greater than that of the 
fat addition. With the gradual increase of body weight came 
heavj'- glycosuria, in spite of a doubling of the original insulin 
dosage. An increase of protein from 60 to 160 gm. daily made no 
important difference. On June 14 the extra protein was replaced 
by its theoretical equivalent of carbohydrate, keeping the total 
calories unchanged, and the glycosuria rose and persisted notwith- 
standing an increase of insulin to 140 units daily. By a repetition 
of these changes in August, the more powerful glycosuric influence 
of carbohydrate, as compared with protein, was confirmed. Never- 
theless, the effect of the total calories was dominant. August 20 
to 29 the glycosuria fell to an average of 43.4 gm., as compared 
with 71.5 gm. in the preceding period, because of the subtraction 
of 200 gm. of fat without change in the protein or carbohydrate. 
In order to save time a general reduction of diet has since been 
made, and with the reduction of body weight the insulin require- 
ment has been reduced to 70 units. This experiment, which alto- 
gether will cover nearly a year of continuous hospital observation,, 
will be published in greater detail when it is finished, but from the 
results of numerous other experiments I have no hesitation in pre- 
dicting the outcome. We shall not reduce the weight to the 
original low level, but in proportion as we reduce it we shall reduce 
the insulin requirement. With a low body weight and low total 
calories we shall be able to give 148 gm. carbohydrate or 160 gm. 
of protein per day without creating a requirement for anything like 
140 units of insulin per day. 

As yet nothing is known of the physiological-chemical role of 
insulin; whether it enters directly into the metabolism of all foods, 
or whether it is directly related only to glucose and other -foods 
merely modify the utilization of glucose. As shown elsewhere,® it 
is obvious that in brief experiments the glycosuric effect of carbo- 
hydrate is greatest, of protein is intermediate and of fat is least. 
We are still uncertain whether these differences will hold good 
after one or two years, or whether after a sufficiently long period 
the insulin requirement for a certain number of calories may be 
practically identical, irrespective of the kinds of food furnishing 
the calories. The chief point to emphasize is that the influence of 
fat is slow, but it gradually produces the traditional appearance of 
“spontaneous downward progress,” so that more and more insulin 
is required to control glj'cosuria. With excessive fat rations a 
condition is finally reached when the abnormally fattened patient 
can scarcely be kept free from glycosuria by any quantities of 
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insulin that can be poured into him. Relief is to be found not in 
restriction to minimal quantities of protein and carbohydrate^ but 
in suitable regulation of total calories and body weight. We shall 
still give most of the calories in the form of fat, because the sudden 
ups and downs of blood sugar resulting from excessive carbohydrate 
or protein are thus avoided. But in average cases comfort, strength 
and convenience are served by allowing in the neighborhood of 
100 gm. carbohydrate and 100 gm. protein daily, and any excessive 
insulin requirement is avoided by restriction of fat and total calor- 
ies so as to keep the body weight perhaps 5 or 10 pounds below the 
full normal. 

III. Dangers from Incorrect Diets. Glycosuria and hj'perglycemia 
are abnormalities. They can be prevented, especially in severe 
cases, only by carefully weighed diets and equally exact regulation 
of insulin dosage. These precautions are inconvenient for both 
physician and patient, but it is a question whether there can be 
any plan of using insulin which will make a combination of careless 
diet and sugar excess permanently safe. 

Theorizing on this subject is not warranted. Granting that 
sufficient insulin dosage will for the time being keep a patient in 
apparent health regardless of more or less glycosuria, it is still 
necessary to consider the long-familiar dangers of diabetes, which 
may be classified chiefly as: (a) Infections, (h) vascular and organic 
changes and (c) acidosis. 

(a) Past experience with infections has established two facts: 
(1) Hyperglycemia and glycosuria create an abnormal suscepti- 
bility to all kinds of infections; they occur not only in severe cases 
but also in mild ones, in patients whose pancreatic function has 
enabled them to be both strong and obese for years without regard 
to fliet or glycosuria. (2) Our very severe cases, kept in a state 
of emaciation with normal blood sugar, have shown a remarkable 
immunity to infections and have healed their wounds perfectly 
after operations. Liability to infections, therefore, seems to be 
not governed by the insulin supply or state of apparent nutrition, 
but to be connected strictly with the presence of excess sugar. 

(h) Arteriosclerosis is probably demonstrable in every case past 
middle-age in which glycosuria has been present for ten years or 
more. Gangrene generally has a basis of arteriosclerosis, but there 
is a siiccific nutritive factor liesides, shown by the usual response to 
treatment wliicb reduces the sugar. Retinitis, cataract, neuritis 
and deteriorations in many organs may be attributed either to 
circulatory trouble or to the direct nutritive abnormality. These 
disturbances also arc not connected with the available quantity of 
insvilin or the apparent nutritive state, for they are practically ns 
fn*(pient in mild as in severe cases, and they are halted or prevented 
by midernutrition, however extreme, which controls the sugar. 
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(c) Diabetics who are fattened by the aid of large doses of insulin 
seem to become peculiarly subject to acidosis from slight causes. 
Theorists may suppose that a certain insulin dosage will metabolize 
enough carbohydrate to prevent acidosis under any circumstances, 
but the fact is that with a tendency to acidosis insulin diminishes 
remarkably in its effectiveness and much larger doses are required, 
as shown in the treatment of coma. 

We have endeavored to keep our patients strictly free from glyco- 
suria and with plasma sugar as nearly normal as possible. This 
attempt has succeeded in the vast majority of cases, but a few 
patients have been careless or disobedient. There is already a 
plain difference between the two groups, which seems more than 
accidental. The sugar-free group has remained free from all acci- 
dents, except a few trivial colds which have passed off uneventfully. 
Practically the entire group with glycosuria and marked hyper- 
glycemia are now included in the following list of deaths and 
complications, classified under the same three heads as above. 
The earlier details of most of these cases are given in our former 
publication.^ 

Case I.— No. 1047. Girl, aged three years; at home on a diet 
of 55 gm. protein, 50 gm. carbohydrate and 1000 calories, with 10 
to 14 units of insulin daily. The case was severe, and glycosuria and 
hjTperglycemia were frequent despite the parents’ efforts. There 
was a middle-ear abscess, and the diet was reduced to 50 gm. 
protein, 35 gm. carbohydrate and 900 calories. The child is still 
rather fat at a weight of 34 pounds, and her sugar is controlled 
better but not perfectly. She has recently come safely through 
whooping-cough. 

Case II.— No. 1372. Woman, aged fifty-seven years, was 
admitted, April 15, 1923, with diabetes diagnosed a year pre- 
viously. She had had frequent boils, besides other symptoms. 
She was discharged, May 5, sjanptom-free on 75 gm. protein, 70 gm. 
carbohydrate and 2000 calories, without insulin. By slight care- 
lessness she allowed glycosuria to return early in July, and dur- 
ing that month developed an infection of a finger with severe 
cellulitis of the hand, requiring multiple incisions and drainage. 
The condition was again controlled without insulin. 

Case III.— No. 3. Girl, aged fifteen years, was first treated in 
1915, and was free from important infections during undernutri- 
tion treatment since that time. With a height of 5 feet 3| inches, 
she increased her weight by means of insulin from the former 80 
pounds to 130 pounds. At this weight, with a diet of 100 gm. 
protein, 100 gm. carbohydrate and 3000 calories, she was taking 100 
units of insulin per day and showing glj'^cosuria most of tlie time. 



ALLEN: DIETETIC MANAGEMENT OF DIABETES 


565 


She developed at intervals an abscess insulin injection, 

a middle-ear infection and a severe tonsillitis. The attempt has 
been made to reduce her diet, weight and insulin dosage, but she 
is inclined to be careless. 


Case IV. -No. 806. Girl, aged nine years, who had developed 
severe diabetes at se^'en years. In 1923 she was treated with 
insulin, and up to August was sugar-free and in excellent health 
on 50 gm. protein, 50 gm. carbohydrate and 1000 calories, with 
36 units of insulin per day. She was not seen after that time, 
as the mother became discouraged with the tendency to evening 
hypoglycemia when the child was sugar-free, and found she could 
more conveniently be kept in apparent health by allowing glyco- 
suria everj' morning, which was cleared up by the insulin given 
during the day. In September she had a severe middle-ear infec- 
tion requiring paracentesis and attended by increased glycosuria. 
A few days later a long-distance telephone message from the mother 
described symptoms of impending coma, and she was advised to 
continue the same insulin and omit all food except carbohydrate. 
The coma symptoms disappeared within twenty-four hours, but the 
other ear became involved, and later there was a patch of infection 
in one lung. The fever was above 105°, and the family physician 
considered removal to an institution unsafe. The infection seems 
finally to have been overcome, but the diabetes is not yet under 
control. 

Case V.— No. 1559. Woman, aged fifty-nine years, with dia- 
betes diagnosed in 1908, and with lo.ss of parts of several toes in 
successive attacks of gangrene since that time. With a height of 
5 feet 6 inches, her weight was 245 pounds at onset and 170 pounds 
at admission, August 22, 1923. Her weight was then further 
reduced by a diet of 80 gm. protein, 40 gm. carbohydrate and 600 
calories. With 15 units of insulin per day she was constantly free 
from glycosuria, but had plasma sugar always above 0.25 per cent. 
After a month in this condition blisters developed simultaneously 
at the ends of both great toes. The insulin was immediately 
increased to 27 units in order to reduce the hyperglycemia. One 
toe is healing but the other shows a superficial black area with a 
prognosis still in doubt. 

C.\SE \I.— No. 1576. Woman, aged fifty-six years. January, 
1923: Height, 5 feet 4 inches; weight, 190 pounds. Diabetes was 
diagno.sed after she had lost 30 pounds in the following six months 
Slie was admittixl, September 9, 1923, because of a swelling like an 
infected bunion on the riglit foot. On a diet of 60 gin. protein, .3.5 
gin. car])()h} drate and 60() to /OO calorics she was free from glvco- 
suria and the infection gradually subsided. Tlie plasma sugar v,'as 
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never found below 0.24 per cent, and recently the left great toe 
became red and blistered. Insulin was immediately increased from 
20 to 27 units to reduce the hyperglycemia, and the toe is now 
healing rapidly. 

These two cases are noteworthy as being the onlj’’ ones in the 
history of the Institute in which anything like gangrene developed 
during the period of hospital care. It is also noticeable that they 
were being treated with both undernutrition and fair quantities of 
insulin, and were free from glycosuria. Before the discovery of 
insulin we controlled hyperglycemia more strictly by more radical 
undernutrition, and these cases seem to show that carelessness 
regarding hyperglycemia is still not safe. 

Case VII.— No. 989 was described at length* as an example of 
a girl, aged eight years, who was fattened beyond our usual custom, 
because of the safety afforded by the constant care of a skilled 
nurse. On a diet of SO gm. protein, 125 gm. carbohydrate and 
2000 calories, she was almost constantly free from glycosuria for 
several months with 70 units of insulin daity. Glycosuria was 
then present for only two days, when the nurse telephoned a descrip- 
tion of symptoms which were interpreted as lijqDoglycemia. As 
glycosuria at one time of day is compatible with hypoglycemia 
at another time, it was proposed for this attack to give added 
carbohydrate and omit an insulin dose. The finding of both 
heavy sugar and acetone in the urine, however, showed that the 
condition was actually the atjqjical form of impending coma which 
is so frequent in such cases. A blood test showing high plasma 
sugar and acetone and low bicarbonate confirmed the diagnosis, 
and increase of insulin and a diet of pure carbohydrate cleared up 
ever}i;hing promptly. Later it gradually became necessary to 
increase the insulin to 106 units daily to prevent glycosuria, at a 
weight of 65 pounds. Therefore the diet was reduced to 1500 
calories without changing the protein or carbohydrate, and with 
a reduction of 3 or 4 pounds of weight the insulin requirement has 
again been brought dovm between 60 and 70 units per day. 

Case ^TII.— No. 1341. Girl, aged six years, was diabetic since 
February’’, 1923. She was symptom-free on a diet of 50 gm. pro- 
tein, 42 gm. carbohydrate and 840 calories, with only 4 units of 
insulin per dajL The mother became careless, did not bring the 
child for tests, allowed glycosuria to develop and finally brought 
her back in coma on September 18. The coma required the admin- 
istration of 185 units of insulin in the first twenty-four hours, and 
a permanent increase of dosage to 30 units per day has since been 
necessary. . 
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C'asf IX —No. 1350. Girl, ngcd fifteen years; Jieiglit, 5 feet 8 
inches;^ weight, lOG pounds. She was discharged symptom-free, 
March 29 1923. on 80 gm. protein, 80 gm. carbohydrate and 1800 
calories, with 8 units of insulin per day. The parents continued 
the treatment, but failed to prevent repeated violations of diet and 
never brought the child for tests. She died in coma, September 1. 

Case X.-No. 229. Girl, aged eight years, severely diabetic 
since 1920, was kept alive by intermittent undernutrition with 
departure from diet between. Her height was 3 feet 7 inches and 
her weight 4H pounds. In April, 1923, she weighed 55f pounds 
on a diet of 70 gm. protein, 75 gm. carbohydrate and 1900 calories, 
with 36 units of insulin per day. The parents were never careful 
in keeping her strictly sugar-free, as she looked the picture of 
health, and they trusted the insulin to keep her safe. Hea\y 
glycosuria was known to be present for a week or two at the end 
of June, and they planned to bring the child to the Institute within 
a few days when their vacation in Atlantic City was finished.- She 
suddenly became unwell, and before the parents realized what was 
wrong was in deep coma. Death occurred thus on July 3 not- 
withstanding treatment with 250 units of insulin. 


These cases show an extremely high proportion of dangerous 
or fatal accidents, with either low or high insulin dosage, with 
heavy glycosuria, slight glycosuria or sometimes only marked 
hyperglycemia. Our exiierience, therefore, is in favor of main- 
taining the closest possible approximation of normal conditions by 
rigid accuracy of diet and insulin dosage. Institutional care is as 
much needed as ever for the thorough study of cases and instruction 
of patients. 

All questions involved in the diet and the entire management 
must be settled by unbiased objective tests. Nobodj' in the world 
can decide an.\i;hing by a mere expression of ojjinion for or against 
undernutrition or' any other procedure. Tlie whole literature of 
diabetes is inexcusably befogged with statements of mere impres- 
sions by supposed authorities, accompanied by garbled accounts 
of brief observations which appear to support their position, with- 
out any following-up of these cases with subsequent' reports of 
fatalities or other embarrassing events. We have reached a stage 
of metabolic study where definite proof is possible. Indefinite 
dicta are as much out of date as it would be for somebodj' to arise 
and remark ponderously, without any specific facts, that “From 
his wide clinical cx]}cricncc he is convinced that typhoid fever is 
not caused by the Bacillus typhosus.” The problems of a chronic 
disease rccjuirc observations not only sufficiently exact but also 
sufficiently ])rolonged. They can be illuminated if everyone will 
record his experience fully and frankly, without regard to the 




Fio. 1 Fig. 2 

Fig.s. 1 and 2. — Case 823. Age, twenty-seven years. October 28, 1922. Before 

insulin. 



Fig. 3 Fig. 4 

Figs. 3 and 4. — Case 823. April 10, 1923. After insulin. 
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effect upon himself or his previously expressed opinions. It is to 
be feared that the advocates of lax methods will not hold themselves 
to that strict standard. It is still more to be feared that a wide- 
spread misunderstanding and misuse of insulin will cause the 
initial benefits to be only temporarj'^, so that the diabetic death- 
rate, which seems already to have fallen, will later rise. This has 
been the historj’' with undernutrition and with every other advance 
in treatment; the patients have not died so earlj'^, but they have 
died nevertheless. The same old dangers of acidosis and infection 
still exist, and they can be met only by the same rigid care in 
keeping diabetes under control. The essential difference intro- 
duced by insulin is that this result can be accomplished at a higher 
level of nutrition, and there is the further hope that a greater 
number of physicians will now be stimulated to learn and apply 
exact methods for the settlement of theoretical questions and for 
the practical care of patients. 

Conclusion. The practical point^which I have emphasized is the 
importance of total calories and body weight in relation to diabetic 
tolerance and the insulin requirement. Increase of weight requires 
more insulin. Reduction of total diet and weight makes possible 
the complete control of symptoms without serious privations in 
carbohydrate or protein or excessive use of insulin. In our experi- 
ence patients with glycosuria or marked hyperglycemia are subject 
to various dangerous complications regardless of low or high insulin 
dosage. The treatment of diabetes has been improved but not 
simplified by insulin, and neglect of strict dietary care should be 
condemned. 
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THE USE OF INSULIN IN TREATMENT OP DIABETES. 
REPORT OF SOME CASES. 

By W. E. Nicely, M.D., 

AND 

C. C. Edmondson, M.D., 

"U'AUKESHA, ^yIS. 

Insulin is not given to all cases of diabetes indiscriminately, nor 
to all patients who wish to take it. It has seemed advisable to limit 
its use to selected tjqies 'of cases. The immediate welfare of the 
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■ patient, liis future mode of living, his economic status, liis occupa- 
tion, are all taken into consideration, as well as the severity of his 
diabetes. Accordingly we have given insulin to the following 
patients: 

1. Those who are unable to keep diabetes under control on diets 
of at least 1600 to 1800 calories daily, or, in other words, who are 
unable to maintain metabolic balance, and who must remain at 
light work, at least. 

2. Those Avho are acutely ill, in threatened or actual coma. 

3. Those who have gangrene, local or general infections, or com- 
plications requiring surgical treatment. 

4. Those who have diabetes complicated by chronic nephritis, in 
order to make possible a greater carbohydrate intake, and maintain 
metabolic balance with a minimum protein intake, and to use the 
fruit juices more freely. 

0 . Children. 

The following 6 cases of diabetes are presented in detail, as illus- 
trating some of the t.^qies above mentioned. These were treated in 
the early part of our experience with insulin, and were handled with 
possibly more caution than some of the later cases, when we had 
learned more of the possibilities of the new remedy. In our treat- 
ment, it is fair to mention that due to the expense, of sanitarium 
treatment, and the consequent short, or relatively short, period of 
time that patients are under direct care, it is often necessar.y to 
proceed with probably a little more haste than if the patients were 
from this community and were under observation for an indefinite 
period of time. 

Case I.— J. B. P., male, aged thirty-seven years, first came to us 
for treatment in June, 1920, with history of only six weeks’ duration 
of poljniria, thirst, and loss of weight, with sugar having been found 
in the urine only six days prior to entering the sanitarium. Ph.ysical 
examination then sliowed a healthy looking man, with enlarged 
thyroid, slight exophthalmos, slight degree of pyorrhea, rapid pulse, 
heart not appreciably enlarged, pounding vigorously, with a s.ystolic 
murmur at apex only, a left inguinal hernia well held by a truss, 
and a left hydrocele. The weight was 163 pounds. The urine con- 
tained 1 per cent of sugar and a marked amount of diacetic acid. 
The blood sugar was 0.25 per cent. A diet of about 1100 calories, 
60 gm. protein, SS gm. fat, and 18 gm. carbohydrate, eliminated the 
sugar and diacetic acid from the urine in three days, and reduced 
the blood sugar to 0.167 per cent in four days. The diet was grad- 
ually increased to about 2150 calories, with* 82 gm. of protein, 164 
gm. fat, and 86 gm. of carbohydrate. The urine remained sugar- 
free for tiio remaining four weeks under observation, and the blood 
sugar did not go above 0.133 per cent. Tiie tachycardia subsided 
somewhat with thorough rest. 
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CASE I.' 

''—AGED 

FORTY 

YEARS 

: WEIGHT 

142 POUNDS. 



Urine 

Urine, 

Blood 

Insulin, units. 


Diet. 



sugar, 

diacotio 

sugar, 

. 



^ 



— 



Date. 

gm. 

acid. 

per cent. 

B. 

D. 

s. 

C. 

P. 

F. 

Cals. 

Nov. 8 

40.0 


0.250 

. . 

. • 

• . 

25 

64 

83 

1100 

9 

43.2 










10 

21.3 

+ + 









11 

22.2 

+ + + 









12 

25.0 

+ 









13 

15.8 

+ + 

. . 

, * 


. . 

4 

37 

22 

360 

14 

16.3 

+ + + + 

0.208 








19 

11.0 

+ + + + 

0.198 








25 

14.0 

+ + 

0.200 








29 

9.6 

o 

0.181 








Dec. 1 

14.4 

++ 









5 

28.4 

+ 

0.200 








11 

14.4 

+ 

0.184 








13 

18.0 

o 



1 






15 

10.7 

tr. 

0.206 


2 

2 

13 

26 

66 

750 

17 

3.9 

tr. 

. . 


3 

3 





18 

7.6 

tr. 

, . 


3 

3 





19 

tr. 

o 

0.166 


3 

4 

18 

40 

85- 

1000 

20 

si. tr. 

o 



4 

4 





22 

0 

+ 

0.143 


4 

4 





26 

0 

o 

0.154 


4 

5 





30 

0 

o 

0.158 


5 

5 





Jan. 4 

0 

o 

0.130 

5 

5 

5 


Same 

as before. 

9 

0 

o 

0.114 

5 

5 

5 

28 

42 

103 

1200" 

13 

0 

o 

0.143 

5 

5 

5 





18 

0 

o 

0.129 

6 

5 

5 





23 

0 

o 

0.131 

5 

5 

5 





27 

0 

d 

0.113 

5 

5 

5 





Feb. 1 

0 

o 

0.106 

5 

5 

5 





2 

0 

o 


8 

8 

8 

44 

63 

122 

1525 

6 

0 

o 

0.112 








7 

0 

o 

, , 

10 

10 

10 





8 

0 

o 


10 

10 

10 

53 

77 

132 

1700 

12 

0 

o 

0.115 

10 

10 

10 





15 

0 

o 


10 

10 

10 

78 

,80 

157 

2045 

17 

0 

o 

0.129 

10 

10 

10 





22 

0 

o 

0.108 

10 

10 

10 





27 

0 

o 

0.125 

10 

10 

10 

78 

80 

157 

2045 


The urine continued sugar-free on daily testing. 

Left sanitarium, Februarj’’ 27. 

* Dailj’’ estimations of sugar elimination and ketones ivere made in all cases, but in 
order to abbre^^ate tables only results are recorded on days on which blood-sugar 
estimations were made or treatment modified. 


On November 8 , 1922, he returned. He had lost about 20 pounds 
in weight. He was beginning to feel weak. Sugar had been present 
in the urine for several months. Diet reduction had failed to clear 
it up. Physical examination showed the goiter much reduced in 
size, the heart beating vigorously, but with no murmur, and rate 
about 80; pyorrhea more advanced, with marked retraction of the 
gums and gingivitis; some loss of weight. The urine contained about 
2 per cent of sugar and the blood again 0.25 per cent. This time 
diet regulation was not so successful as two years before. The diet 
was even reduced to very low values without success in clearing the 
urine of sugar, or bringing the blood sugar down but a small amount. 
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On December ] 5 insulin was begun. At once the feeling of wealmess 
and hunger disappeared, and Avas replaced by a feeling or "u ell- 
being. The course of the urine and blood sugar, the diet, the insulin 
dosage, are shown on the chart. After the diabetes was thoroughly 
under control, two teeth that were shown by roentgen-ray to have 
apical infection, were extracted, without any subsequent disturb- 
ance of the blood sugar. _ • • -j 

He went home with urine sugar-free, containing no diacetic acid 
nor acetone, and with the blood sugar about normal. He has con- 
tinued to administer the insulin to himself, 10 units before each 
meal, and has maintained control of his diabetes until the present 
time. The last report from him and urine analysis showed a trace 
of sugar, A slight change of diet was advised, ivhich will probably 
result in the elimination of even the trace of sugar. He has felt 
perfectly well, and has worked six hours a day, as a bank cashier. 
He has confidence in himself and is hopeful for the future. 

Case II.— T. F., male, aged twenty-five years, came to the sani- 
tarium with the historj’’ of having sugar found in the urine two 
days prior to entrance. He had suffered with excessive thirst for 
four weeks, and had excessive appetite for two weeks before the 
urine was tested. Nineteen months before he had passed an exami- 
nation for life insurance. 

When first seen by us, he was evidently quite sick, very weak, 
veiy drowsy and listless, with breathing slightly increased in rate 
and depth, with mouth and throat dry, red, glazed and the tongue 
coated, red, and drjL He was very thirsty, drinking a gallon or 
more of water a day. Further physical examination was negative, 
except moderately advanced gingivitis tjqie of pyorrhea of the lower 
incisors, with slight degree of the same about other teeth. The urine 
contained 2 per cent of sugar and a large amount of diacetic acid. 
Diet reduction and the administration of a mixture of mono- and 
disodium phosphates by mouth, eliminated the diacetic acid within 
twenty-four hours, but the blood sugar declined only very little. 
Then insulin was given, 5 units three times a day. The urine was 
sugar-free within twen^'-four hours, the blood sugar beearae normal 
in a few days. The diet was gradually increased, and after a time 
tlie amount of insulin could be decreased. This case shows the 
value of insulin in early cases of diabetes, acutely sick, in sparing 
pancreatic function by taking some of the load from the patient’s 
own iiancreas, and allowing the weakened function to recuperate. 
Many times these cases will be found, when the acute s3'mptoms 
have subsided, to be relatively mild diabetes. This jiatient went 
home, obtained light work, and has gotten along well, keeping the 
blood sugar nearly normal, except after a severe cold, whicii upset 
his ttderance somewhat and clevatcfl the lilood sugar. He should 
conic in again for adjustment of diet and insulin dosage to the status 
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of his disease since the cold. Colds seem to have a particularly bad 
effect on the diabetic’s tolerance, and should be treated with great 
care. We advise patients to go to bed when suffering with a cold, 
to keep warm, to secure thorough elimination in every way, and to 
eat less for the time. It is often necessary to readjust diet, or diet 
and insulin dosage, after a patient has suffered from even a mild 
cold. 


CASE II.— AGED TWEETW-FIVE TEARS: WEIGHT 136 POUNDS. 



Urine 

Urine, 

Blood 

Insulin, units. 



Diet. 



sugar, 

diacetic 

sugar, 
per cent. 
















Date. 

gm. 

acid. 

B. 

D. 

S. 

C. 

P. 

. F. 

Cals. 

Feb. 1.3 

64.0 

+ + + + 

0.190 








15 

36.2 

o 









19 

18.0 

o 

0.173 








20 

12.0 

o 



, . 

5 

14 

39 

57 

640 

21 

1.0 

o 


5 

5 

5 





24 

0 

o 

0.097 

5 

5 

5 

24 

68 

106 

1315 

25 

0 

o 


5 

5 

5 





Mar. 1 

0 

o 

0.096 

5 

5 

5 

48 

93 

128 

1710 

6 

0 

o 

0.101 

5 

5 

5 

64 

102 

154 

2050 

15 

0 

o 

0.094 

5 

5 

5 





16 

0 

o 



5 

6 




. 

19 

0 

o 

0.090 


5 






24 

0 

o 

0.070 


5 

. . 

64 

102 

154 

2050 


Left sanitarium, March 24. 
April 6 Blood test only 0.120 

10 “ “ “ 0.064 


April 6 Blood test only 0.120 
10 “ “ “ 0.064 

May 19 “ “ 0.140 

June 11 " “ “ 0.188 

25 “ “ “ 0.185 


Case III.— L. B., male, aged twelve years, came to the sani- 
tarium with the history of havin^g sugar found in the urine only 
one day before. About a year before, he had been circumcised under 
ether anesthesia, and a trace of sugar had been found in the urine 
in one test, but had never been found after that until the diagnosis 
of diabetes was made. Thirst and excessive frequency of urination 
had begun three weeks before diagnosis, though he had had difficulty 
in retaining the urine for four or five years. When first seen by us, 
he was very drowsy and weak, apparently in beginning coma. Ph3'^s- 
ical examination gave no notable abnormalities, other than his weak 
condition. The urine contained 8 per cent of sugar, 0.1 per cent of 
albumin, a verj’’ large amount of diacetic acid, and very many 
hj'aline and granular casts. The blood sugar was 0.312 per cent. 
Ten units of insulin were given at night, and beginning with 6 units 
the next morning, a 10-unit dose was given every three hours until 
the urine was sugar-free. The urine was tested ever}’’ time voided. 
Abundant fiuid was given by mouth. He was kept warm in bed. 
The diet was kept low, about 18 gm. protein, 18 gm. fat, and 24 gm. 
carbohydrate. In all, 56 units of insulin were given in the first 
twenty-four hours. This amount was sufficient to bring the boy 
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out of beginning coma and free the urine from sugar and diacetic 
acid. The albumin disappeared from the urine coincidently with 
the sugar, and neither albumin nor casts were found thereafter. 
After the first day, 18 units of insulin, 6 units three times a day, were 
enough to keep the blood sugar normal and the urine sugar-free. 
His diet was raised to 103 gm. carboh 3 ^drate, 95 gm. protein, 147 
gm. fat, 2115 calories. He gained much in strength and some in 
weight. Although the parents were instructed in the use of insulin 
and in diet regulation, they never seemed to grasp the idea that the 
boy needed as much care at home as when in the sanitarium. So 
after a few days at home they became careless, and omitted the 
insulin. We learned later that the boy died about a month after 
leaving our institution. With more intelligent cooperation on the 
part of the boy’s parents, his life might have been spared fpr a 
considerable time. 


C.ASE III.— AGED TWELVE YEARS: WEIGHT 71 POUNDS. 



Urine 

Urine, 

Blood 

Insulin, units. 



Diet. 


suftnr, 

iliacctic 

Busar, 

. 

— 


. 



Date. 

Km. 

ncid. 

per cent. 

B. 

D. 

S.' 

C. 

P, 

F, 

April 2S: 










G I’.M. 

40.0 

+ + + + + 

0.312 

9 

r.M.- 

10 

32 

70 

SO 

10 I’.M. 

25.0 

* * jii wj W II ||I 








April 29: 










7 A.M. 

30.0 

++ + + 


6 






10 A.M. 

, , 

• • • • 


10 






1 P.M. 


• • • • 


10 






4 P.M. 

1.2 

+ + + + 


10 






7 P.M. 

, , 

« « . • 


10 






April 30 

0 

tr. 



G 

G 




May 1 

0 

O 

0.150 

6 

0 

6 




2 

0 

O 

, , 

6 

G 

G 

55 

84 

90 

5 

0.4 

O 

0.115 

G 

G 

6 

100 

103 

141 

G 

0 

O 


G 

G 

6 




9 

0 

O 


6 

0 

G 




10 

0 

O 

0.091 







11 

Ix;ft £ 

.initnriuin. 









Cnls. 

nso 


1366 

2072 


- Case IV.— K. B., male, aged four 3 ’ears, came to our institution 
with a histor.v of having sugar found in the urine a week before. 
He had had the symptoms, weakness, thirst, pohmr/a, pains in 
abdomen, and headache for about a month, during and following 
an attack of influenza. Except for this , attack of influenza, and 
colds, he had been a very healthy child all his life. When first seen 
he was listless and drowsy, but about average size for lu's age, not 
showing inuch effect of the disease in loss of weight, Ph.ysical 
e.yamination was practically negative as to abnormal findings. 
The urine eontainerl 1 .5 per cent sugar. The blood sugar was 0.145 
per cent. Diet regulation was trieil, with little effect on the urine 
or blood sugar. Then he was given 5 units of insulin once a da.v, 
still nith little effect on the ctindilion. The dose was increased to 
N miits once a <lay. given before dinner, the largest meal of the day. 
.\s the dosage was increased, more carl)ohydrato was given as cereal, 
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bread and potato. At once the diacetic acid of the urine disappeared, 
and in four days the sugar of the urine had decreased to a trace 
only. On the eighth day from the beginning of the 8-unit dosage, 
the second day of sugar-free urine, he had a hypogl^'^cemic reaction, 
with great weakness, restlessness, hunger and sweating, which was 
almost immediately dispelled by two teaspoonfuls of Karo corn 
sjTup in a little water. The insulin dose was decreased to 5 units 
once a day, and this dosage maintained for sixteen days. The urine 
remained sugar-free and the blood sugar ranged from 0.06 per cent 
to 0.085 per cent. On the sixteenth day after the first reaction, he 
had another similar spell of weakness, hunger and sweating, and 
was similarly restored by two teaspoonfuls of corn sjTup in water. 
The insulin was then decreased to 3 units once a day, which was 
sufficient to maintain perfect control of the diabetes, and this was 
even further decreased six days later to 2 units once a day. The 
diet was increased as shown on the chart. 


CASE HL— AGED FOUR YEARS: WEIGHT 37| POUNDS. 



Urine 

Urine, 

Blood Insulin, units. 


Diet. 



sugar, 

diacetic 












Date. 

gm. 

acid. 

per cent. B. 

D, S. 

C. P. 

F. 

Cals. 

Jan. 31 

9.0 

+ -h + 

0.146 .. 

• ♦ • • 

10 20 

36 

440 

Feb. 1 

4.0 

■f + + 






2 

9.0 

■+- -k + 






3 

12.4 

+ + "k 






4 

5.0 

O 






5 

5.0 

O 






6 

4.0 

+ + + + 

0.148 





7 

11.0 

+ + -k-k 

• • • ♦ 

• • • . 

6 13 

39 

425 

8 
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This improvement under insulin, permitting decreasing dosage 
of insulin, shows how the sugar burning mechanism of the body 
may recuperate its powers w^hen part of the load on the pancreatic 
function is taken by insulin. It even justifies the use of insulin in 
early cases of rather acute onset, to spare pancreatic function during 
the acute stage of the disease, although later insulin may be discon- 
tinued and diet alone be used in treatment. 

The parents of this child w^ere very intelligent and cooperated 
with us in every respect. The boy did not like vegetables, and they 
did much coaxing to make him eat any. (We insist on the use of 
vegetables, because we long ago found that the green leaf vegetables 
have some specific properties which are good for the diabetic apart 
from the food value.) The boy was allowed to go home, taking' 2 
units of insulin once a day. After a month of perfect control of the 
diabetes at home, we tried having him take 2 units every other day, 
with some success for a while, but unfortunately a cold upset his 
tolerance a little and it was necessary after several trials at every 
other day, to go back to the daily dosage of 2 units. This dosage 
has been kept up generally, until the excitement and pain of having 
the blood taken for analysis, seemed to upset tolerance further, 
and it was necessary to increase the dose of insulin to 6 or 8 units 
when sugar showed in the urine. Once there was a hj^oglycemic 
reaction and the next dose was omitted. He was recently brought 
back to the sanitarium for observation for a few days. He has 
gained a little in weight, much in strength, plays as any normal boy 
his age, and looks indeed the picture of health. It is necessary, 
however, to give 5 units once a day to control the diabetes at present. 
Perhaps this can again be decreased to the lower dosage. It is now 
more than nine months since the onset of the disease. 

Case V.— H. W. B., male, aged twenty-four years, has been 
employed as a clerk in the office of the sanitarium, where hp has been 
kept under constant observation for eight years. During most of 
this time he has kept the disease under control, though at times his 
blood sugar has ranged high when suffering from colds, boils, etc. 
He was getting along well until early in February, 1923, when he 
began to have small boils and pimples. Blood sugar at that time was 
0.18 per cent. His diet was changed in the attempt to reduce the 
blood sugar somewhat and the boils were carefully treated. One 
crop had appeared and healed, when a boil appeared on the back 
of the neck, about 1^- inches below the external occipital protuber- 
ance. He attempted to pick it open himself. It failed to subside, 
and he reported for treatment. The boil then was in the center of 
an indurated, inflamed area about 4 inches in diameter. The pos- 
terior cervical glands were swollen and tender. The boil was opened 
widely under apothesin anesthesia, and some thick white pus was 
evacuated. The next two days it seemed to do better, then took 
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a turn for the worse. The patient was then beginning to feel some 
effects of the infection, being feverish, chilly, losing some weight, 
feeling weak, and showing much sugar in the urine. There was a 
profuse discharge of pus, so that bandages were soaked in a few 
hours. At this time insulin was begun, one day 10 units were given, 
the next three days two 10-unit doses daily, and finally 10 units 
three times a day. The blood sugar was 0.214 per cent after the 
first dose of insulin. Three days after the beginning of the 30-unit 
daily dosage, the urine became free from sugar. The blood sugar 
declined very slowly. At four day intervals it was successively, 
0.204 per cent, 0.194 per cent, 0.177 per cent, 0.167 per cent and 
0.131 per cent. It reached normal by the twentieth day. The diet 
was started at 22 gm. carbohydrate, 63 gm. protein, 66 gm. fat, 938 
calories, and gradually increased to 44 gm. carbohydrate, 90 gm. 
protein, 90 gm. fat, 1450 calories, this latter diet by the time the 
blood sugar reached the normal mark. Within about four days 
from the beginning of improvement under insulin, the pus discharge 
began to lessen. The abscess cavity was thoroughly cleaned twice 
daily of all the dead tissue it was possible to reach, irrigated with 
1 : 3 hychlorite-glycerin, and filled with the same solution. Care 
was taken to avoid any pressure on the inflamed area. At the end 
of one month from the very beginning of the boil, the pocket was 
pus-free, and only a clear yellow serum exuded. In five weeks it 
was healed. From the time the blood sugar first reached normal, 
the patient has remained free from sugar in the urine, has kept 
the blood sugar near the normal level, except in very few instances. 
There have been no more boils. He has gained about 20 pounds in 
weight. He has been able to work, and now is feeling as well as 
ever. The diet was finally increased to 78 gm. carbohydrate, 98 
gm. protein, 145 gm. fat, about 2000 calories. His present dosage' 
of insulin is 42 units daily. 

This case illustrates the favorable effect insulin has in controlling 
diabetes rapidly, and raising tissue resistance in local infections. 
Thorough control of the disease in preinsulin days was almost 
equally successful, but control by diet alone under conditions of 
infections was much more difficult, and at times seemed impossible. 
Where infection has become generalized, insulin has had little effect 
in improving tissue resistance. Its use is recommended in cases of 
severe boils, carbuncles, gangrene, and in preparation for surgical 
operations. If acidosis is eliminated, the urine kept free from sugar, 
and the blood sugar nearly normal, surgery becomes far less of a 
peril to the diabetic than ever in the history of the disease. 

In this case it has been necessary to increase the insulin daily 
dosage from 30 to 42 units, without much change in diet. He has 
gained 20 pounds of weight. It is possible that the increased body- 
weight constitutes that much of an overload on the sugar-burning 
mechanism. This would suggest care in avoiding very large gains 
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in weight. Our opinion is that diabetics are better slightly under 
the average weight for size and age, rather than fully up to the 
average or at all overweight. Gain in strength is to be desired, and 
is usually forthcoming coincident with thorough control of the dis- 
ease. We do not believe that insulin should ever be given to patients 
who are able to eat a full maintenance diet without it, purely as a 
license to eat more, and take on more weight, or satisfy an abnormal 
appetite. 

Case W.— J. M. S., male, aged forty-nine years, by occupation 
a banker, was generally healthy during childhood and early adult 
life. Diabetes was diagnosed in 1911, after some of the symptoms - 
had been present as long as two years. He had had treatment under 
various physicians and at several sanitariums, and for the most 
part of the time had gotten along fairly well. 

Present Illness. In the fall of 1922, he began to complain of tiring 
very easily. When examined a few weeks later by his physician at 
home, he was found to have a general anasarca, with edema up to 
the level of the ribs, and possibly 1.5 gallons of fluid in the abdomen. 
He was given a diuretic. The anasarca subsided. He went back to 
work. In January, 1923, he fell sick with influenza. After two 
weeks he had a vomiting spell lasting one and a half days. After 
an interval of two or three days, there was another vomiting spell. 
These came more often. With careful feeding, after a preliminary 
fast to rest the stomach, this vomiting was checked. During the 
time he was given strychnin and digitaline for stimulation, and 
codein for sleep. 

He entered our institution the last day of February. 

Physical Examination. The general appearance, was that of a 
thin, wasted, pale, weak, restless individual, without appetite, 
depressed and discouraged. The heart muscle tone was fair only. 
A late systolic murmur was heard, best at the apex, very faintly 
elsewhere. The blood-pressure was 124/90. 

The lungs showed harsh breathing and whistling over primary'’ 
bronchi, but otherwise were negative. On the abdomen, a burn 
from a hot-water bottle had left a superficial abscess in the wall of 
the epigastrium, still draining somewhat. The skin was drj’" and 
scaly Avith a few papules and small vesieles on legs. There were no 
other abnormal findings on physical e.xamination. 

Laboratory Examinaiiori. Urine: Albumin, 0.23 per cent; sugar, 
1.4 per cent; diacetic acid, none; hyaline and granular casts, abun- 
dant. Blood; Sugar, 0.2G2 per cent; urea, 52 mg., creatinine, 2.6 
mg., plasma chlorides, 525 mg, per 100 cc of blood. Kidney 
Fmiction; Phthalein, 0 in two hours, only a faint tinge of color. 

Daily excretion of sugar was 4 to 6 grams. 

Course. Insulin was begun, S units three times a day. He was 
given about 25 gm. of carbohydrate in the diet. Within forty-eight 
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hours after insulin was begun, he had a severe reaction. The urine 
had been showing sugar present continuously. He felt a little weak 
after the breakfast and dinner doses of insulin, but aside from weak- 
ness, showed no other unusual signs, except a sharp fall in blood- 
pressure to 90/72 after breakfast. He was stimulated somewhat with 
aromatic spirits of ammonia, as we did not recognize the fall of blood- 
pressure as any indication of an insulin reaction about to occur. 
About two hours after the evening meal, which contained well 
cooked oatmeal, cream, and vegetables, and two and a quarter 
hours after the insulin injection, he suddenly became verj'- restless, 
complained of pain in the epigastrium, began to sweat profusely 
and also complained of feeling very faint and weak. An ounce or 
two of Ivaro syrup in water was given by mouth, almost forced, 
as he was barely able to swallow. He rallied somewhat, then relapsed 
a little. More syrup was given, and repeated several times before 
he recovered. In all about 5 ounces of syrup were given. On account 
of the urgency of the case, no blood sugar was taken during the 
reaction. 

The next morning, the blood sugar was 0.27 per cent. No insulin 
was given the next two days. The blood-pressure rose to 124/86 by 
the second day. Then insulin was again started, this time only 3 
units once a day, increased after two days to 3 units three times a 
day. This dosage was sufficient to clear the lu-ine of sugar, reduce 
the blood sugar to normal and keep it so, even with increase of diet, 
during the entire next month. The urea declined to 18 mg., the 
creatinine to 1.8 mg. The amount of albumin in the urine decreased 
slightly. He gained some in strength and his appetite improved. 
The sinus in the abdominal wall in the epigastrium healed. Shortlj’’ 
afterward, however, there appeared on the back and in the groins, 
vesicles and pustules, some quite deep. Under treatment, these 
dried up under hard scabs which persisted. About four weeks later 
induration and abscess formation appeared at the top of the anal 
crease. This was opened, with discharge of pus, and was cleaned 
out. Soon afterward, he began to weaken, lose appetite again, and 
there was a flare-up of the kidney condition, as evidenced by increase 
of albumin in the urine, increase of the nitrogenous elements in the 
blood, and the appearance of red blood cells and pus in the urine. 
The heart was supported with digitalis, and stimulated with aro- 
matic spirits of ammonia as needed. Further evidence of a general 
infection was shovm a few days later in the swelling of the left 
parotid gland. After two days this subsided, though there was no 
sign of any discharge into mouth or throat. The patient continued 
to weaken. A day later he died. Sugar showed in the urine only 
once above a trace, that in the last week of life. 

Insulin was used in this case, largely in order to be able to use a 
diet with minimum protein and fairly large carbohydrate content 
on account of the nephritis. The experience with the hypoglycemic 
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reaction so soon after the beginning of insulin, even starting with a 
blood sugar of 0.262 per cent, is interesting in the light of some of the 
recent research on insulin. It has been shown that insulin is excreted 
in the urine. Cases with deficient kidney function would accord- 
ingly be expected to have a delayed or diminished excretion of 
insulin in the urine, and consequently more of a cumulative action. 
Such may be the explanation of the powerful action of insulin here 
shown, rather more than might have been expected from the severity 
of the disease. The hypoglycemia in spite of a fair intake of carbo- 
hydrate food, may have been due to slow digestion and poor absorp- 
tion incident to a much weakened and run-down condition. The 
delayed effect of the syrup in restoring the patient from the insulin 
shock may also be explained as due to slow absorption of the sugar 
from the stomach and intestine. In such cases it is best to give 
glucose intravenously. In similar cases, it is also advisable to begin 
insulin with very small doses, even 1 or 2 units a day, and increase 
as needed for effect. 
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Summary. We draw our conclusions not only from these cases 
here reported, but also summarize our experience with about 90 
cases treated with insulin. 

1. Anis IN Treatment. The aim in treatment is to keep the 
patient with urine free from sugar, with blood sugar normal or very 
close thereto, and with a diet sufficient to maintain him without 
undernutrition, and allow him to do light work at least. If Ave can 
accomplish this without insulin, by diet regulation alone, we do not 
use insulin. If it is required, we give insulin in sufficient dosage 
to accomplish these purposes. We seek to give every patient, bj'’ 
oral and practical instruction, all the knowledge of the nature and 
administration of insulin necessary to allow him to use it intelli- 
gently. Diet regulation is fully explained, demonstrated, and thor- 
oughly rehearsed, so that every patient should be able to keep him- 
self in good condition. 

2. Administration of Insulin. The insulin used has alwaj’-s 
been the product made by the Eli Lilly Co., called iletin.* Insulin 
has been generally given by the subcutaneous route. In one case of 
coma, it was giA'^en also intravenously. We haA^e noticed practically 
no local reactions, except in a A^ery fcAV cases AAdiere the patient 
scratched the arm at the site of injection. This aa^s apparently 
due to the irritation of the scratching rather than any reaction 
of the insulin itself. The injection of insulin has been given 
with f-inch needles, and made thoroughly under the skin, and 
in no case, as far as possible, in the layers of the skin. The 
needles used have been 25- or 26-ga.uge. Alcohol has been used as 
the cleansing agent for the site of the injection. As to the frequency 
of injection, we haAi-e judged that by the individual case. Some have 
seemed to do better Avith two or three smaller doses a day, rather 
than one large dose. In general, however, where only 5 or less units 
a da}" have been given; it has been at a single dose before dinner or 
supper. We trj'^ to keep the number of injections per day as small as 
possible, trjdng the effect of two moderate doses a day rather than 
three small ones, being guided by the patient’s response to the insulin 
treatment ncA’^ertheless. Where doses oA'^er 20 units per day have 
been giA’^en, it has been in divided doses, one-third of the dailj’' dose 
before each meal. The total daily dose has varied from 2 to 88 
units. We give insulin generally within twenty minutes before the 
meal. We have giA^en it betAA^een meals to patients Avith high blood 
sugars at the beginning of treatment, controlling its use by analysis 
of the urine, and stopping its use betAveen meals aaEcu sugar dis- 
appeared from the urine. Each patient is taught to inject the insulin 
into himself, except in the case of young children. Any skin area 
accessible is used, provided the skin is loose, but preferably the 
arms, forearms, thighs and legs. The dose is always taught in 

* This paper was accepted in 1923, when the H-iletin, was still in use. 
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'units, not in cubic centimeters. No practical rule has been found 
for determining dosage according to total glucose intake in the diet. 
Jn general we have started with small doses, 5 units once or twice a 
day, with diet about 1200 calories, then under guidance of urine 
and blood tests, increased or decreased as needed. Each patient 
must demonstrate his proficiency in self-administration of insulin 
before being allowed to go home and use it without supervision. 
He is expected to report in writing at weekly or bi-weekly intervals. 
He is expected to test the urine daily, and to keep sugar-free. 

3. Reactions op Hypoglycemia. We have had few reactions 
of hypoglycemia. We have tried to avoid such as far as possible, 
partly to avoid any chance of harm to the patient and partly because 
such happenings undermine the patient’s confidence in the insulin 
treatment and sometimes militate against full cooperation of patient 
and physician. We have tested the urine hourly, or at each voiding, 
when using large doses of insulin, or when giving it at less than five 
hour’. intervals, or between meals, or in cases of precoma. As long 
as the urine has contained sugar,, we have felt justified in continuing 
the dosage of insulin, but have diminished. the dose when the urine 
was free from sugar, either by -diminishing each dose or by discon- 
tinuing the doses between meals. Of course, the blood sugar was 
taken at the beginning of every treatment, to determine whether 
the sugar in the urine were associated with hyperglycemia or not, 
in order to check on the use of urine analysis as a guide in treatment. 
The blood sugar has been taken usually every three to five days, 
though in severe cases with large dose of insulin, even every three 
hours. The symptoms noted in hj^ioglycemic reactions have been 
similar to those reported by other observers, that is, weakness, 
extreme hunger, trembling, sweating, collapse. While we have not 
verified our observation in the case reported here, it was noticed 
that an abrupt fall of blood-pressure preceded other symptoms by 
nearly twelve hours. If such is found to be constant in rapid reduc- 
tion of blood sugar, it may become a valuable early sign of over 
dosage of insulin. We have noticed slight fall of blood-pressure in 
other cases in beginning insulin administration, though never a very 
large or abrupt fall as long as there was no reaction. We have used 
corn syrup or glucose solutions to combat hj^DOgh'-cemia, or allowed 
patients to carry or keep near at hand an orange or piece of candy. 

As to possible bad effects of hypoglycemia, we may mention one 
case under observation at present. This patient had taken insulin 
at home, administered by his family physician, and had had several 
attacks of “shakes,” or h>T)oglycemic reactions. He developed a 
rather acute heart weakness, with signs of beginning pulmonary 
congestion, tachycardia and complete prostration. It is quite 
possible that overutilization of glucose in the body may have 
depleted the heart reserve of glycogen or even interfered with the 
heart’s utilization of glucose, and the myocardial weakness followed 
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as result of undernutrition of the heart muscle. He is beginning 
recovery with prolonged and complete rest, good feeding, including 
the use of orange juice, with just enough insulin to control the dia- 
betes, and the use of a small dose of digitalis. Another case showed 
auricular fibrillation and acute heart weakness with large dose of 
insulin, which ■^vas completely restored by the use of orange juice 
twice a day together with some insulin, in decreased dose, in addi- 
tion to a moderate diabetic diet, plus moderate amount of digitalis. 
We have not observed a sufficient number of such cases to draw any 
conclusions, but suggest this as a point to be watched and studied 
in detail. We shall proceed cautiously in cases giving history of any 
heart disease, when it becomes necessary to give such patients 
insulin. 

4. Coma. We have had one case of deep coma, which was fatal 
in spite of insulin. This patient had 150 units of insulin within seven 
hours, together with glucose and digitalis intravenously, and abun- 
dance of fluid by mouth. He had an acute onset of pains deep in 
the epigastrium, without rigidity, and went into coma rapidly. 
He had had diabetes about one year. At one time after lapsing 
into coma he was brought back to dim consciousness, but in spite 
of redoubled efforts, relapsed soon into further coma. No post- 
mortem examination was possible, but it would have been of interest 
to know what pathology was present in the abdomen, possibly some 
acute disturbance of the pancreas ( ?) . Other cases of beginning coma, 
have been restored by large doses of insulin, 10 units every three 
hours or oftener, with some carbohydrate being given by mouth 
usually, though a few of these were given insulin with a very small 
intake of food of any kind. 

5. Total Diet Allowed. We have not attempted to feed 
patients diets larger than 2400 calories daily as maximum. It has 
not been deemed wise to encourage the use of diets large enough to 
produce marked and rapid gain in weight, so long as the diets were 
complete in quality and quantity of the nutrients, including salts 
and vitamines. The diabetic cannot always be trusted with his 
appetite without limit, and the overfeeding which first broke down 
carbohydrate metabolism, if indulged in again, may Avell break 
down some other body mechanism for which we have no such con- 
venient prop as insulin. We have kept the protein intake relatively 
low, ranging from | to 1 gm. per kilo of body-weight, exceeding this 
only in growing children, to whom we have given as high as 2 gm. 
per kilo. As to fat we have not used the extreme high-fat diets pro- 
posed by some authorities. Very large amounts of fat are objec- 
tionable as unpalatable and therefore distasteful to most patients. 
We have kept the fats in the diets more nearly in the Woodyatt 
ratio of fatty acid to glucose of 1.5. We have fed as much carbo- 
hydrate as possible in the form of vegetables, especially the green 
leaf vegetables. We have found that diabetics do better when a 
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generous amount of the raw leaf greens, together with cooked 
vegetables of both leaf and root variety, is included in the diet. 
We are preparing considerable evidence, both clinical and labora- 
tory, for publication, that green leaf vegetables have a specific 
antidiabetic effect. We use vegetables as a source of starch up to 
48 gm. of carbohydrate per day, then add fruits up to 80 gm. of 
carbohydrate daily, then the starches of cereal or bread or potato. 

6. The Question of Keeping the Urine Sugar-free. We 
have endeavored to keep the urine sugar-free and' the blood sugar as 
near normal as possible, with insulin cases as well as with purely 
dietetic cases. By not using extreme doses of insulin, by dividing 
the daily dose into two or three parts, by using more carbohydrate - 
in the diet rather than large amounts of fat, we have had no trouble 
with hypoglycemic reactions even when patients administer insulin 
to themselves at home. Where sugar appeared in the urine of 
patients taking insulin at home, some slight decreases in diet have 
worked as well as increases in insulin in controlling urine and blood 
sugar. 

7. Indr^iduality of Patients. There is as much necessity of 
individualization of treatment with insulin as it has been with diet 
alone. Patients differ widely in their response to insulin. While 
one patient will keep stationary as to progress of the disease, and 
keep the blood normal for months with constant dosage of insulin, 
others will admit of decrease in quantity of insulin, while still others 
will require increase of dosage to marked degree in order to keep 
the blood sugar down, the diet remaining the same. With the same 
patient at different times, he may at one time have hjqjoglycemic 
reactions with doses which will scarcely be sufficient to control the 
disease at other times, the diet also remaining unchanged. So, 
with insulin, even more than with diet alone, accurate control and 
careful observation are requisites of success. 

8. Mortality Record of Cases Treated with Insulin. 


Total number of cases treated with insulin 92 

Improved, disease controlled So 

Deaths, total 7 

Diabetes: primary cause of death 2 

Complications: primary cause of death, diabetes 
secondarj’’ 5 


Of the two cases with diabetes as primary cause of death, one was 
Case III here reported. His disease was perfectly controlled, after 
recovery from the verge of coma, while in sanitarium under treat- 
ment. His mother had had a brother die from diabetes, felt that 
the case of her boy was hopeless eventually, in spite of his favorable 
progress, and discontinued not only insulin but diet treatment after 
a week or so at home. The other case was the one mentioned as 
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being in deep coma. He had been under treatment only forty-eight 
hours when he was seized with epigastric pain and went suddenly 
into coma. 

Of the cases with complications, one was Case here reported, 
with chronic nephritis and pyogenic infection as causes of death, 
the diabetes being under control at the time. Complications in 
the other cases which were primary causes of death were heart 
and gall-bladder disease, cystitis Avith terminal bronchopneumonia 
(patient aged seventy), pyemia with multiple abscesses. One of 
these patients had discontinued insulin more than a Aveek before 
death. 


AN OUTLINE OF A ROUTINE FOR INSULIN THERAPY. 

By Leon Jonas, M.D,, 

AND 

John H. Musser, Jr., M.D., 

PHILADELPHIA. 

(From the Medical Division of the Hospital of the University of Pennsylvania.) 

The folloAA'ing outline of a routine for therapy in diabetes mellitus 
has been used by us in our clinical instruction of physicians in the 
use of insulin. The outline does not in anj'^ way pretend to be 
original, but is a compilation of the original Avork of many investi- 
gators and of our own studies which in our experience have given 
us the most satisfactory results; nor does the outline lay claim to 
being the on^y successful method of handling the diabetic patient 
who requires insulin. We appreciate that there are many satis- 
factory methods of treating these indiAuduals and we fully com- 
prehend that such a plan of treatment can only be tentative and 
subject to change as further knowledge accrues with increasing 
experience with insulin. 

The statements AA^e make are dogmatic. We do not feel that 
there is place for controA'^ersial matter in such a set of notes as we 
haAT prepared for the use of the physician aaLo has opportunity to 
see only an occasional diabetic. We do feel that any physician 
who employs this scheme of treatment should familiarize himself 
with the Avriting of men such as Banting,^ to whom all honor is 
due as the discoA^erer of insulin, together AAuth his co-workers in the 
Toronto School. He should acquaint himself with the work of 
Woodyatt^ and Shaffer^ on the physiological chemistry of diabetes 
and Avith the splendid text-book of the clinician, Joslin."* To 
these men Ave are indebted for much of the material in this brief 
outline as well as to the tables of food A’'alues of AtAA’^ater and Bryant 
and of the Connecticut Agricultural Experiment Station. 
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Classification 
Rules foe Teeatment 
Insulin Teeatment 

Ketogenic-Antiketogenic 

Balance 


Diets 

Food Values 
Height, Weight Tables 
Noemal Caloeic Require- 
ments 


Classification. Unless there is clearly an only • temporary glj^osuria 
the presence of* sugar in the urine should, for practical 
side?ed as establishing a diagnosis of diabetes J^eMus. 
of patients outside the hospital reliance must be placed upon those tests 
which may be readily carried out in the patient s home ? 

office. For that reason the following suggestions are adapted to conclu- 
sions which can be drawm from the clinical condition of the patient sup- 
plemented by quahtative examinations of the urine for sugar and diacetic 
acid. In some 'instances blood-sugar determinations are also used m deter- 
mining the treatment. Pj-Ui.- 

On the basis of these examinations two classes of diabetics not unaer 

satisfactory therapeutic control can be recognized. -u . •j.u 

A. Cases with no diacetic acid in the urine or only traces, but witn 
sugar in the urine, or with a fasting blood sugar above 0.15 percent. 

B. Gases with marked diacetic acid in the urine as well as with sugar in 
the urine. 

Rules for Treatment. A. Gases with no Diacetic Acid or with only 
Traces in the Urine, but with Sugar in the Urine or with Fasting 
Blood Sugar Above 0.15 per cent. 1. Determine normal weight for 
age, sex and height (see tables, page -598). 

2. Place the patient on a diet of Type No. 1. The diets in the tables 
are prepared for patients of 100 pounds normal weight. A diet of Type 
No. 1 furnishes 0.5 gm. of protein and 8 calories per 1 pound. On this 
diet, if the diabetes is not too severe, the patient should in a few days 
become sugar-free. 

3. If not sugar-free in three days on diet of Type No.-l resort to insulin 

(see paragraph s, page 588). _ 

4. If the patient becomes sugar-free without insulin; 

(a) If normal in weight increase dibt gradually to diet of Type No. 2, 3 
or finally _4, until the caloric requirement for the patippt’s activity and 
normal wnight is being furnished or until sugar appears in the urine. Each 

nf f.li 



the degree of activity of the caloric requirement 

... - - — *v..x..shed the protein requirement is the same. It is 

iijgher (about 1 gm. per 1 pound), however, in children. Tf possible, even 
u there be no sugar in the urine, a fasting blood-sugar determination 
siiould be made once a week and should not exceed 0.15 per cent. When 

reached before the desired caloric requirement 

increased in the diet to the maximal limit, as indi- 
caxeu oy the lollowing equation; 

IF p IT, F = 2 C -b 0.5 P 

U , t. and 1 = gm. of fat, carbohydrate and protein respectively.) 

. , - ui i lojnsvum tieatment (see paragraph 5, page 588). 
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(6) If the patient is over the normal weight for age, sex and height do 
not exceed a diet of more than 10 calories per 1 pound (Type No. 1 Avith 
the maximal fat or Type No. 2) uhtil normal weight is reached. Then 
proceed as in (o). An exception is to be made when overweight is the 
result of edema; edema m^ be due to undernutrition. 

(c) If the patient is greatty under weight, and the carbohydrate tolerance 
peimits, the diet may be in excess of the caloric requirement to encour- 
age return to normal weight. 

5. Use of Insulin in Cases of Class A. Insulin is indicated in all cases 
where the carbohj’-drate tolerance is not sufficient to permit a calorically 
adequate diet. Insulin is destroyed when introduced into the digestive 
tract and cannot be effectively given by mouth. It should be given h3q30- 
dermicaU3^ 

t„^ The dose of insulin is that required to enable the patient to utilize the 
carbohj’-drate necessary for a calorically adequate diet and remain free 
from gl 3 ’^cosuria and diacetic acid in the urine and retain a fasting blood 
sugar below 0.15 per cent. This requires insulin sufficient to care for all 
of the carbohydrate required in excess of the carbohydrate tolerance of 
the patient. It is approximately true that 1 unit of insulin wiU care for 
2 gm. of carboh 3 '’drate in excess of the patient’s o\vn carbohydrate toler- 
ance. The insulin should be given twenty minutes before the carbohy- 
drate which it is to balance. No absolute rule as to the timing of insulin 
dosage can be laid do^vn at present. In patients who are up and around 
distribute the dosage of insulin as follows: If not more than 15 units 
are necessary to keep the patient sugar-free give the dosage before break- 
fast. If larger doses are necessary give the doses morning and night up 
to 30 units at each injection and give the bulk of the COH wth these two 
meals. If doses of more than 60 units a day are given it is usually neces- 
saiy to give insulin before each meal. It will not be found necessary to 
give insulin before the midday meal, unless large daily doses are required, 
because the curve of blood sugar reaches its lowest level at midday if the 
major part of the insulin is given in the morning before breakfast. 

The determination of the proper dose of insulin may be carried out as 
follows : Having increased the diet as described above to the highest fat- 
carbohydrate content possible vithout glycosuria, begin with a small dose 
of insulin, 5 units before breakfast. Increase the fat and carbohydrate 
b 3 '’ 20 gm. of fat and 10 gm. of carbohydrate per day until sugar appears 
in the urine. Examine urine passed between each meal and attempt to 
eliminate glycosuria by redistribution of the carbohydrate with relation 
to the insulin dosage. Next increase the dose of insulin by 6 or 10 units. 
When sugar disappears from the urine make further increase in fat and 
carboh 3 ’'drate of diet. Continue alternating the increases of insulin and 
the increases of diet until the required caloric intake is reached. 

If for an 3 '' reason the insulin is to be discontinued it is imperative to 
discontinue the high-caloric diet and return to a low-caloric diet vithin 
the patient’s ovoi tolerance and reducing the fat as weU as the carbohy- 
drate. At the same time all ph 3 ’'sical activities mu^t be curtailed. 

6. Insulin Shock. If too much insulin is given for the amount of avail- 
able carbohydrate, hypogl 3 ’'cemia occurs. Every individual reacts differ- 
entW to insulin. The more rapidly the blood-sugar concentration is 
reduced, the greater the possibility of insulin shock. 

The S 3 nnptoms of insulin shock in their order of development are: 
Sweating, increased pulse-rate, weakness, tremulousness and nervousness, 
apprehensiveness, delirium, convulsions, stupor. The symptoms may 
appear at a blood-sugar concentration of 0.11 per cent, but usually appear 
at about 0.08 per cent, and become veiy severe when a concentration_of 
0.04 per cent is reached. 
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7 ' Treatment of Insulin Shock. If the patient can swallow give 1 or 2 
teaspooXls of Lne sugar or glucose. When in convulsions or stupor 
eive 15 Tnim'ms of epinephrin hypodermically. If the epinephrin is not 
Effectual give 200 to 300 cc of a 5 or 10 per cent solution of _ glucose mtra- 
venously. The patient will recover consciousness in a few minutes. When 
conscious give 1 or 2 teaspoonsfuls of glucose or cane sugar by mouth. 

B. Cases with Markeb Diagetic Acid Reaction and Sugar in the 
Urine. These patients are suffering from more or less distmbance of fat 
metabohsm, with consequent acidosis and danger of coma, buch patients 
should be put to bed with the same precautions as to w^mth and tree 
administration of fluid as for coma cases (see below). They must be 
closely watched until imder therapeutic control, either by a competent 
nurse or by several visits daily from the.physician. 

1. Give diet of Type No. 5 or 6, adjusted to the normal weight of the 
patient, and give insulin. The dosage of insulin in less serious cases may 
be commenced as in the cases of Class A, but usually larger doses are 
necessary, 10 to 20 units before each meal or even every four to six hours. 
If there be symptoms of impending coma treat as described in paragraph 3. • 

2. As soon as the urine becomes free of diacetic acid reduce the carbo- 
hydrate to that amount which is necessary to allow of sufficient calories 
of protein, fat and carbohydrate for maintenance. At the same time that 
the carbohydrate is decreased increase the fat 10 to 20 gm. a day until a 
ketogenic-antUcetogenic ration of 1.5 or slightly less is reached. As the 
carbohydrate is decreased, reduce the amount of insulin to that quantity 
which vaU keep the urine sugar-free and the patient suffer no symptoms 
of insulin hypoglycemia. 

3. Treatment of Threatening or Developed Coma. Provide a special nurse 
or attendant both day and night, preferably one trained in diabetic work. 

Bed. Keep the patient in bed and warm. Avoid loss of calories through 
exertion or exposure; if restless protect from becoming chilled by flannel 
nightclothes. Every effort should be made to allay nervousness and 
discomfort. 

Bowels. Move the bowels by one or more enemata. Cathartics should 
usually be avoided for fear of causing diarrhea. 

Stornach. Tliis should be free from indigestible food. With adults, 
when in doubt, but with children in aU cases, begin treatment with gastric 
lavage. 

The Heart. Sustain the circulation with the help of digitalis. Caffein 
may be given subcutaneously, or as black coffee by rectum. 

Adjninistration of Liquids. Give 1000 cc of liquids nothin each six 
hours. The liquids are to be given slowly, hot, as coffee, tea, thin broths 
water. Give by mouth if possible 20 gm. of glucose and simultaneously 
hypodermically 20 to 50 units of insulin. Continue giving glucose, 15 gm. 
every hour and insulin, 10 to 30 units, every third hour unless sugar dis- 
appears^ from the urine. When sjnnptoms of coma and diacetic acid in 
urme d^appear treat as described for cases of Class B, paragraph 1. If 
unconscious and cannot take glucose by mouth give con- 



pint may be given intravenously. 

using insulin treatment in cliildren begin vdth smafl 
insulin^Siock cautiously. Cluldren are very easily thrown into 

carbohydrate Wanes tends 
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Ketogenic-antiketogenic Balance. On the assumption that there is a 
definite quantitative relation between the total glucose burned and the 
amount of fat that can be completely burned at the same time, various 
formulas have been devised to so construct a diet that the ketogenic ele- 
ment is not too great, and that acidosis may consequently be avoided. 

Ketogenic fraction is formed by: 

90 per cent of fat. 

46 per cent of protein (probably less). 

Antiketogenic fraction (total glucose) is formed by: 

10 per cent of fat (glycerol fraction). 

58 per cent of protein (utilized as glucose). 

100 per cent of carbohydrate. 

Hence, the ketogenic-aptiketogenic ratio is: 

K 0.46 P -b 0.9 F 


A 0.58 P -t- O.IF -t- C 

When ^ equals or is less than 1.5 the ketogenic substances can be com- 

pletel}’’ burned and no diacetic acid will appear in the urine. When 

exceeds 1 .5 there is a tendency to ketonemia, ketonuria, acidosis and coma. 

A convenient form of the aboVe given ratio when the maximal fat is 
being given, and the ratio is equal to 1.5, is the following: 

F = 2 C -h 0.5 P 

Diacetic Acid Test. The simplest method for the detection of acidosis 
by urinary examination is Gerhardt’s ferric chloride reaction for diacetic 
acid. The test may be performed as follows: To about 10 cc of the 
fresh urine carefully add a few drops of an undiluted aqueous solution of 
ferric cliloride (Liquor Ferri Chloridi, U. S. P.). A precipitate of ferric 
phosphate first forms, but upon the addition of a few more drops is dis- 
solved. The depth of the Burgundy-red color obtained is an index to 
the quantity of diacetic acid present. One may record the intensity of 
the reaction as follows: -f , ++, +++ or -f- + + + . 

Confusion as to the significance of the test arises if the patient is taking 
sodium salicylate, aspirin or allied products. This jis to a considerable 
extent avoided by vigorously boiling the urine after the addition of the 
ferric chloride, when the deep color markedly decreases or disappears if 
caused by diacetic acid, but remains the same if caused by the above drugs. 


INDEX OF DIETS. 


No. 1 as given . 

Food quantities 
for normal 
weight of 
lb. 

. . 100 

Protein 
per lb. 
gm. 

0.5 

Calories 
per lb. 
gm. 

7 

Ketogenic- ^ 
antiketogenic 
ratio. 

1.2 

No. 1 max. fat . 

. . 100 

0.5 

9 

1.5 

No. 2 as given . 

. . 100 

0.5 

14 

1.3 

No. 2 max. fat . 

. . 100 

0.5 

17 

1.5 

No. 3 as given . 

. . 100 

0.5 

19 

1.3 

No. 3 max. fat . 

. . 100 

0.5 

22 

1.5 

No. 4 as given 

. . 100 

0.5 

25 

1.3 

No. 4 max. fat 

. . 100 

0.5 

28 

1.5 

No. 5 as given . 

. . 100 

0.5 

11 

0.2 

No. 6 as given . 

. . 100 

0.5 

11 

0.1 
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Diets. The following diets are for a person weighing 100 pounds. 

Numbering is purely arbitrary and has no relation to the order in which 
the diets should be given. It is particularly important to note that the 
severe cases should be started on Diet No. 6. 

Increase or decrease the meat so that the patient receives 0.5 grn. per 
pound of body weight. Patients admitted vdth a glucosuria but mthout 
diacetic acid are placed on Diet No. 1. Increase the diet as guided by' 
urine examinations. 

The quantity of vegetables in each diet is relatively low, so that 10 
or 15 gm. of carbohydrate may be added to the diet as vegetables without 
making too great a bulk. If it is desired to add more than this amount 
use the next higher diet. 

Fat may be increased up to maximum mentioned in each diet and still 
be ■\vithin the safe range of ketogenic-antiketogenic ratio. 


Diet No. 1. 


Breakfast; 


Grapefruit .... 

. 150 

Eggs 

Coffee 

2 

Non-COH biscuit 

. . 2 

Dinner; 

Broth 

. 150 

Lean meat .... 

. 100 

' Vegetables, 5 per cent 

. 100 

Vegetables, 10 per cent 
Tea or coffee 

. 100 

Non-COH biscuit . 

2 


Supper; 

Egg, vdth lettuce as .salad 1 

Coffee 

Oatmeal 5 q 

Non-COH biscuit ... 2 

Total 

Total calories, 700 


gm. 

p. 

0.6 

13.2 

F. 

12.0 

C. 

5.7 


14.0 

12.0 

5.7 

cc 

gm. 

gm. 

gm. 

3.5 

23.0 

0.5 

0.5 

28.6 

4.0 

8.0 


27.5 

28.6 

12.0 


6.5 

6.0 


gm. 

1.4 

0.2 

5.8 

> • • 

49.0 

46.0 

23.0 


Ma^um fat permitted when urine is sugar-free 70 em 
insulim^ 2 - 


Breakfast; 


Diet No. 2. 


Grapefruit . 

Egg . . . ; • 

. . 150 

gm. 

P. 

0.6 

F. 

Oatmeal 

• • 1 


6.5 

6.*0 

Butter . . ' 

. 100 

gm. 

2.8 


Cream . . ' 

15 

gm. 

, , 

12 '.7 

C-oftoe 

• . 20 

cc 

0.6 

5.0 

Non-COH biscuit 

• . 2 





c. 

5.7 

11.5 

1.0 


10.5 23.7 18.2 
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Dinner: 


P. 

P. 

c. 

Broth 

. 150 cc 

3.5 



Meat 

. 100 gm. 

23.0 

28.0 


Vegetables, 10 per cent 

. 100 gm. 

1.0 

. . 

8.0 

Vegetables, 15 per cent 

. 100 gm. 

1.0 

. . 

12.0 

Cream, 20 per cent 

15 cc 

1.6 

3.0 

1.2 

Butter 

15 gm. 

, . 

12.7 


Tea or coffee 





Non-COH biscuit . 

2 






29.1 

43.7 

21.2 

Supper: 





Eggs 

2 

13.2 

12.0 


Bacon 

15 gm. 

0.7 

9.0 


Vegetables, 10 per cent 

100 gm. 

1.0 

. . 

8.0 

Vegetables, 5 per cent 

. 100 gm. 

1.0 


3.0 

Butter 

15 gm. 

. . 

12.7 


Cream, 20 per cent 

15 cc 

0.6 

3.0 

1'.2 

Non-COH biscuit . 

2 






16.5 

36.7 

12.2 

Total 


. 56.0 

104.0 

52.0 


Total calories, 1370. 


Maximum fat permitted 130 gm. 

When higher amounts of carbohydrates are desired work up to Diet 


No. 3. 

Diet No. S. 




Breakfast: 


P. 

p. 

c. 

Grapefruit .... 

150 gm. 

0.6 

. 

5.7 

Egg 

1 

6.5 

6.0 


Oatmeal .... 

. 150 gm. 

4.7 


16.0 

Butter 

30 gm. 

, , 

25.5 


Cream, 20 per cent 
Coffee 

40 cc 

1.2 

8.0 

2.0 

Non-COH biscuit . 

2 






13.0 

39.5 

23.7 

Dinner; 





Broth 

. 150 cc 

3.5 



Meat 

90 gm. 

20.7 

25.2 


Vegetables (potato) 

. 100 gm. 

2.0 

• . 

20.0 

Vegetables, 15 per cent 

. 100 gm. 

1.0 

. . 

12.0 

Vegetables, 10 per cent 

. 100 gm. 

1.0 

. . 

8.0 

Cream, 20 per cent 

40 cc 

1.2 

8.0 

2.0 

Butter 

30 gm. 

. , 

25.4 


Tea or coffee 




Non-COH biscuit . '. 

2 

29.4 

58.6 

42.0 
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Supper; 

Eggs 

Bacon . • ■ ■ 

Vegetables, 5 per cent 
Butter . ■ • • 

Cream, 20 per cent 
Fruit or berries 
Coffee 

Non-COH biscuit . 
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2 

30 gm. 
100 fim. 
30 gm. 
15' cc 
50 gm. 


p. 

F. 

13.2 

12.0 

1.4 

18.0 

1.0 

• • 


25.2 

0.6 

3.0 

16.2 

58!2 


58.0 156.0 


G. 


3.0 

1.2 

8.0 


12.2 

78.0 


Total 

Total calories, 1950. 

Maximum fat permitted, 184 gm. - ^ necessary-; 

H patients remam ot insulin 

if sugar occasionally appears or blood, sugar i g 

may be deskable. y,- , , 

Diet No. 4- 


Brealcfast: 

Grapefruit . . . 

Egg 

Oatmeal 

Butter . . . . 

Cream, 20 per cent 
Bacon . . . . 

Tea or coffee 
Non-COH biscuit . 


Dinner: 

Meat 

Potato^ .... 
VegetaWs, 10 per cent 
Vegetables, 15 per cent 
Vegetables, 5 per cent 
Cream, 20 per cent 
Butter . ' . 

Olive oil (in dressing) . 
Fruit or berries (up to 
per cent group) . . 

Tea or coffee 
Non-COH biscuit . 


Supper; 

Eggs . . . 

Pice .... 
Cream . . 

Butter . . , . 

Tea or coffee * 
Non-COH biscuit 


150 gm. 
1 

150 gm. 
30 gm. 
60 cc 
30 gm. 


P. 

0.6 

6.5 

4.7 

i ’.8 

1.4 


F. 

0.1 

6.0 

25A 

12.0 

18.0 


15 


Total calorics, 2470. 


voi., !G7, NO. ■}.— .wnn., 1021 


C. 

5.7 

16.0 

3.0 



15.0 

61.5 

24.7 

90 gm. 

20.7 

25.2 

15.0 

75 gm. 

1.5 

• . 

100 gm. 

1.0 

• . 

8.0 

100 gm. 

1.0 

. . 

12.0 

100 gm. 

1.0 

• • 

3.0 

60 cc 

1.8 

12.0 

3.0 

50 gm. 

. , 

42.5 

. ^ 

20 cc 


20.0 

- 

100 gm. 

2 

1.0 

• • 

15.0 


28.0 

99.7 

56.0 

2 

13.2 

12.0 


75 gm. 

2.1 


18.0 

60 cc 

1.8 

12.0 

3.0 

20 gm. 


17.0 


2 


17.1 

41.0 

21.0 

.... 60.0 

1 gm. 

ilin is not indicated. 

202.0 

102.0 


20 
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Diet No. 5. 




Breakfast: 


P. 

F. 

c. 

Grapefruit . . . . 

150 gm. 

0.6 


5.7 

Oatmeal .... 

. 150 gm. 

4.7 


16.0 

Egg 

1 

6.5 

6.0 


Milk . . . . . 

50 cc 

1.5 

2.0 

2.5 

Tea or coffee 





Non-COH biscuit . 

2 






13.3 

8.0 

24.2 

Dinner: 





Broth 

. 150 cc 

3.5 



Meat 

90 gm. 

20.7 

25.2 . 


Rice 

. 100 gm. 

2.8 


24.0 

Potatoes .... 

. 100 gm. 

2.0 


20.0 

Vegetables, 10 per cent 

. 150 gm. 

1.0 


12.0 

Milk 

50 cc 

1.5 

2.0 

2.5 

Tea or coffee 





Non-COH biscuit . 

2 






31.5 

27.2 

58.5 

Supper: 





Egg 

1 

6.5 

6.0 


Rice 

150 gm. 

4.2 


36.0 

Milk 

50 cc 

1.5 

io 

2.5 

Tea or coffee 





Non-COH biscuit . 

2 






12.2 

8.0 

38.5 

Total .... 


57.0 

43.0 

121.0 


Total calories, 1100. 

Cases with ketonuria and glucosuria, but with a normal or nearly normal 
reaction of blood, give insulin as detailed under insulin treatment. 


Diet No. 6. 


Breakfast: 


p. 

F. 

C. 

Orange 

. 150 gm. 


, , 

10.0 

Oatmeal 

200 gm. ■ 

6.5 


22.0 

Milk . . 

50 cc 

1.5 

2.0 

2.5 

Coffee 


8.0 

2.0 

34.5 

10.30 A.M.: 





Oatmeal 

200 gm. 

6.5 


22.0 

Dinner: 





Broth 

. 150 cc 

3.5 



Potato . 

. 100 gm. 

2.0 


20.0 

Rice . 

. 200 gm. 

5.6 


48.0 

Milk . . 

50 cc 

1.5 

2.0 

2.5 

Coffee 







12.6 

2.0 

70.5 

3.30 P.M.: 





Oatmeal 

. 200 gm. 

6.5 


22.0 

Supper; 





Oatmeal 

. 200 gm. 

6.5 


22.0 

IMilk . . 

50 cc 

1.5 

2'.0 

2.5 

Coffee 

\ 

8.0 

2.0 

24.5 
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10 P.M.: 

Toast 

25 gm. 

p. 

4.0 

F. 

0.5 

c. 

15.0 

1 A.M.: 

Toast 

25 gm. 

■ 4.0 

0.5 . 

15.0 

4 a.m.: 

Toast 

25 gm. 

4.0 

0.5 

15.0 



12.0 

1.5 

45.0 

Total 

Total calories, 1150. 

. 

. 54.0 

8.0 

218.0 


A. s6V6rG CcisG witli iUcirkGd kctouuri 3 ., glucosuri3 3iid 3 shiftiiig of tho 
reaction of the blood- to the acid side. Cases rapidly approaching coma. 
Give insulin as detailed under insulin treatment. 


FOOD VALUES. 

1. Protein Foods Free of Carbohydrate and Fat. 

P. per 
cent. 

Gelatin - . 90.0 

Soups; 

Broth 2.2 

Vegetable . . . • '. ... 2.0 

Egg vdiites 12.0 


F.' per 
cent. 


2. Protein Foods Free of Carbohydrate. 


Low in Fat {beloio 10 per cent). 


Dried beef 40.0 

Beef tongue . . 20.0 

Sweetbread 20.0 

Lean veal ^,20.0 

Chicken— broilers . . . . ; . . . . 22.0 

Fish— various, fresh . 18.0 

Shad, halibut and mackerel 19.0 


6.0 

9.0 
9.5 

6.0 
3:0 
1-2 
5-9 


High in Fat (over 


10 per cent). 


Lean beef — cooked 
Beef .... 
INIutton . . 


Ham, lean pork, pork 
Bacon . . . . 

Chicken . 

Salmon . . 

Herring 
Sardines . 

legg . . . . 


chops 


25.0 

24.0 

25.0 

20.0 - 
10.0 
20.0 
22.0 

37.0 

23.0 
6.5 


12.0 

25.0 

23.0 

20.0 
60.0 
16.0 

13.0 

16.0 

20.0 

6.0 


3. Fats Free of Protein and Carbohydrate. 
Butter .... 

Olive oil . . . ' ' ' ■ 


85.0 

100.0 


4 . 


C«. Foo*, Grouped hy Perceulaoc 
1 Wtables (3) Nuts 

(2) l'riu(.s ( 4 ) ^Miscellaneous 


(5) Milk 
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5 per cent Group. 

(1) Lettuce, cucumbers, spinach, asparagus, 
rhubarb, sauerkraut, beet greens, dande- 
lion, greens, Stoss chard, celery, toma- 
toes, Brussels sprouts, watercress, sea 


P., per 
cent. 


F., per 
cent. 


C., per 
cent. 


bage, radishes, leeks, string bean 

1-2 

• • 

5.0 

(2) Ripe olives 


25.0 

5.0 

Grapefruit 

(3) Butternuts 

28.0 

60.0 

5.0 

Pignolias 

. 34.0 

50.0 

5.0 

(4) Pickles, unsweetened and unspiced 



5.0 

Clams 

9.0 


5.0 

Oysters 

6.0 

, , 

5.0 

Scallops 

15.0 

, , 

5.0 

Liver 

20.0 

' 5.0 

5.0 

Shad roe 

20.0 

4.0 

5.0 

Soups — tomatoes and chicken gumbo 

2-4 

, , 

5.0 

(5) Milk 

3.0 

3.0 

5.0 

Cream, 20 per cent 

3.0 

20.0 

3.0 

Cream, 40 per cent 

3.0 

40.0 

3.0 

Buttermilk 

3.0 

0.5 

4.8 

Ch'eese, cottage ..." 

21.0 

1.0 

4.0 

Cheese, American, Swiss and Cream . 

28.0 

38.0 

3.0 

10 per cent Group. 

(1) Pumpkin, turnips, kohjl-rabi, squash, beets, 
carrots, mushirooms, boiled oatmeal and 

onions 

1-2 


10.0 

(2) Lemons, oranges, cranberries, strawberries, 
blackberries, gooseberries, peaches, pine- 

apples, watermelon, green olives 


25.0 

10.0 

(3) Brazil nuts, black walnuts, hickory nuts. 

pecans, filberts 

10-25 

50-70 

10.0 

15 per cent Group. 

(1) Green peas 

7.0 


15.0 

Artichokes 

3.0 


15.0 

Parsnips 

2.0 

, , 

15.0 

Canned lima beans 

4.0 


15.0 

(2) Apples, pears, apricots, blueberries, cher- 

ries, currants, raspberries, huckleberries. 
(3) Almonds, English walnuts, beeclmuts. 



15.0 

pistachios 

20.0 

55.0 

15.0 

20 per cent Group. 

(1) Potatoes 

, , 


20.0 

Fresh lima beans 

7.0 


20.0 

Baked beans 

7.0 


20.0 

Green corn 



20.0 

Boiled rice 



20.0 

Boiled macaroni 



20.0 

Cooked hominj' 



20.0 

(2) Plums, bananas, prunes 



20.0 

(3) Peanuts 

26.0 „ 

39.0 

20.0 
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High Carbohydrate Group. 


White bread . 
IWiole wheat bread 
Crackers, various 


P. per 
cent. 

10.0 

10.0 

- 10.0 


F. per 
cent. 


C. per 
cent. 

55-60 

50.0 

70.0 


Food Values. An estimate of the quantity or bulk of food rnay be of 
assistance or interest. There is so much variation in the size of tablespoons 
or vdiat may be termed either rounding or- heaping tablespoons that it 
must be remembered that we can onlj’’ estimate. 


100 gram Portions. 

Asparatus, 8 or 9 stallcs 4 inches long. 

Beans (string) (cut in small pieces), 3 heaping tablespoons. 

Bacon, 4 slices 6 inches long, 2 inches wide. 

Cabbage (cooked), '3 heaping tablespoons. 

Cauliflower, 3 rounding tablespoons. 

Celery, 6 pieces 4| inches long, medium thickness. 

Cheese, a piece 4 inches long by 1| inches by 1 inch. 

Cucumbers, 12 slices | inch thick, | inch in diameter. 

Greens (spinach, kale, etc.), 3 heaping tablespoons. 

Lettuce, 10 to 12 medium sized leaves. 

Onions, 2 onions, size of an egg. 

Olives, 25 small olives. 

Peas, 3 rounding tablespoons. 

Potatoes (baked), T small potato, size of an egg. 

Potatoes (mashed), 2 rounding tablespoons. 

Sardines, 28 sardines = 1 small box. 

Salmon, \ can (almost). 

Tomatoes, 2^ heaping tablespoons. 

Tomatoes, fresh, one medium sized tomato, 2 inches in diameter. 
Bacon loses about half of its fat content when cooked. 


Other Weights. 

1 tablespoon of olive oil ... 

1 tablespoon of mayonnaise 
1 thin slice of bread (baker’s loaf) 

1 medium sized orange .... 

1 peach 

1 medium sized apple .... 

*2 small gra]^fruit 

1 medium sized lamb chop with bone 
1 medium sized slice cold tongue . 

1 average helnine of fish 


^erage helping of fish . . . 

1 average helping of butter . . 

1 average sized egg 
1 a\erage helping of boiled cereal 
1 potato, size of large egg . 

1 slice tenderloin steak 1 inch thick 


13 gm. 
21 “ 
25 “ 
150 “ 
125 “ 
150 “ 
150 “ 
100 “ 
100 “ 
100 “ 
10 “ 
50 “ 
100 “ 
100 “ 
100 


sinn)lTcU?in weigh the same, but for the sake of 

.po™. „} ontf table- 


i cup of Kellogg’s bran. 
\ glass of cold water. 


per cent” vegetables weighs 100 gm." 
Bran Biscuits.. 


i tea.spoon salt. 

-2 teaspoons powdered agar-agar. 
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Tie bran in a thin cloth and wash under tap until water is clear. Put 
the agar-agar in the cold water and heat ukitil it comes to the bpiling-point. 
Remove from fire and add to it the washed bran and salt. Form into small 
biscuit, place on a greased pan and let stajid until they have become firm 
and cool. Bake in moderate oven thirty to forty minutes. 

Agar-agar may be purchased at a drug store. 

NORMAL HEIGHT-WEIGHT TABLES (lIFE INSURANCE STATISTICS). 

Normal Weight for Height in Children {without Clothes). 


Height. Weight — lbs. 

Feet. Inches. Boys. Girls. 

2 3 18.7 18.3 

2 6 22., 9 21.8 

3 0 30.6 30.5 

3 6 41.0 40.0 

4 0 . . 53.0 51.0 

4 6 70.0 68.0 

5 0 93.0 100.0 

Heights and Weights of Men {Weight xvith Clothes; Height with Shoes). 

Feet and Inches. 

Age. 5-0. 5-6. ' 6-0. 6-S. 

15 107 126 152 177 

20 117 136 161 186 

30 126 144 172 201 

40 131 149 180 212 . 

55 136 153 184 219 

Women. 

Age. 4-8. 5-0. 5-6. 6-0. 

15 101 107 126 152 

20 106 114 132 156 

30 112 120 138 161 

40 119 127 146 167 

55 125 133 153 177 


Calories, 

Adults. per lb. 

At rest 11-14 

Light work 16-18 

Moderate work 18-20 

Hard work 20-27 

Children, Calorics, 

age. per lb. 

2 36 

6 31 

12 23 
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REVIEWS. 


A Manual of Histofoov. By V. H. Motteaai M, A Professor 
of Physiology in tlie University of London (King s College for 
Women). Pp. 294; 224 illustrations. New York: Jli. r. Dutton 

& Co., 1923. 


This book on normal histology has been prepared with a special 
purpose in view. The student, having his microscope and sections 
of tissues before him, ivill find here a guide in his study, both by 
illustration and description. The author is careful in both of these 
aids, not to go too far, but leaves matters so that it is necessary 
for the student to follow out the details for himself under the micro- 
scope. Thus, the illustrations show the pattern of the structures, 
carefully outlined with the aid of the camera lucida, but the details 
are not filled in. In the text, too, the salient features are given in 
an orderly manner, but not an exiiaustive description of minutiae. 
It must be noted, however, that the author is aided in his clear 
exposition, and typical views of tissues, by making free use of animal 
tissues, which are, of course, better preserved and less variable in 
appearance than material from human autopsies. The plan of the 
book is so well executed that the author must be regarded as having 
made a distinct contribution to the pedagogy of the subject. 

A. 


PumioNARY Tuberculosis— Its Etiology aot) Treatment. By 
David C. Mutiiu, M.D., M.R.C.S., L.R.C.P., Associate of King’s 
College, London. Pp. 381 ; 28 illustrations. New York: William 
Wood & Co., 1922. 


liiis work is entitled “A Brief Survey of the Scientific, the Sana- 
torium and Social Aspect of Tuberculosis.” 

The author, in attempting to lay stress on the importance of 
environmental factors in the tuberculosis problem, finds it necessary 
to attempt a denial of any causal relationship of the tubercle bacillus 
to tuberculosis Regarding the presence of tubercle bacilli in tuber- 
culous lesions, he goes back a half century for an explanation which 
IS acceptable to him and a plate illustrates this theory of the devel- 
opment of bacilli from the leukocyte through a process of degen- 
eration of the cell. According to him, tubercles are a physiolojcal 
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endeavor on the part of the human organism to rid itself of residual 
substances remaining after' the destruction of red cells which have 
been damaged by stale air and stale food. Successive crops of 
tubercles result in tuberculosis and with tuberculosis the bacilli 
are formed. 

The important questions of housing, nutrition, and the sociological 
features of the tuberculosis problem are discussed but the work is 
so biased by the constant effort to deny the infectiousness of the 
disease that its usefulness is questionable. In a chapter on the 
prevention of tuberculosis, there is no mention of sputum disposal 
or possible infection of others by active cases of tuberculosis. It 
is a novel experience to find a student of tuberculosis in the present 
day willing to ignore so much. The restriction placed upon his 
writing by his views on- infection must have made the writing of 
this book a difficult matter. T. 


Operath'^e Surgery. Covering the Operative Technic Involved 
in the Operations of General and Special Surgery. By "Warren 
Stone Bickham, M.D., Phar.M., former Surgeon in Charge of 
General Surgery, Manliattan State Hospital, New York; Former 
Instructor in Operative Surgery, College of Physicians and 
Surgeons (Columbia University), in the New York Post-graduate 
Medical School and Hospital, and in the New York Polyclinic 
Medical School and Hospital. Vol. I, pp. 850; Vol. II, pp. 877; 
6378 jllustrations, many in colors. Philadelphia and London: 
W. B. Saunders Company, 1923. 

This monographic work has attained the dimensions of a system, 
appearing in five volumes, of which two have just been issued. 
It is encyclopedic in scope and treatment. Gynecologic, obstet- 
ric, genito-urinary, orthopedic surgery and even the more highly 
specialized fields of the eye, ear, nose and throat are to be included. 
In arrangement of the text it follows closely the author’s well-known 
single volume in operative surgery. His task is to describe in 
compact form the methods and technic of accepted operations 
together with the essentials of the surgical anatomy of the parts and 
to offer comments suggested by experience. The matter is boiled 
down to a terse and impersonal quality of statement that makes 
hard reading but is nevertheless good for reference purposes. In 
the choice of operations to be described the author has conservatively 
and property held with customary practice and -weight of authority. 
Surgeons interested in special fields or procedures may miss items 
which seem of great importance but it is evident that even in a 
work of this size the task of deletion from the great mass of avail- 
able material has not been easy and in these early volumes it may 
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invite suggestion but no serious criticism. Illustrations are copious 
and cxceUent. Type, paper and proofreading deserve praise It 
seems certain to take its place as the leading American work on 

Operative Surgery. ' j 

Volume I devotes about one-third of its space to pre- ana post- 
operative considerations, to anesthesia and the general conduct ot 
operations. This portion of a book is usually prosy to the average 
surgeon but it is well done and will repay perusal. The remainder 
of the volume is devoted to plastic surgery, amputations, excisions 
and prostheses. 

Volume II deals with arteries, veins, lymphatics, nerves, bones, 
joints (other than excision), muscles, tendons, ligaments, cartilages, 
bursiE and fascia. This concludes the general section and is followed 
by the third and final section of special or regional operations of 
which two fields are here given, namely, the skull and brain and the 
spine and cord. In a spirit of cooperation the reviewer would like 
to see in the next edition (for there certainly will be later editions) 
a mention of the usefulness of tongs extension, of Willems’ method 
of treating suppuration of the joints and would suggest deletion 
of the illustrations depicting rubber tubes passing through the 
knee joint. Also debridement can justify its inclusion among the 
considerations of general surgery. We would prefer incisions for 
removal of the palmar fascia in Dupuytren’s contracture to be trans- 
verse in the natural folds rather than straight and would recommend 
Smith-Petersen’s incision of the hip-joint. Such omissions are 
inconsiderable in weighing the merits of the book. Congratulations 
are due Dr. Bickliam for a monumental piece of work which few 
surgeons will feel able to do without. P. 


Selected Essay.s on Orthopedic Surgery. From the writings 
of Newton Melman Shaffer, M.D., F.A.C.S., Emeritus Pro- 
fessor of Orthopedic Surgery, Cornell University Medical College. 
Pp. 630.' New York and London: G. P. Putman’s Sons, The 
Knickerbocker Press, 1923. 


essays, selected from writings between the years 1877 an 
1904, contain principles which have stood the test of time, and hav 
occn touna practical in an enormous service. 

of'^thc np'r.f'nf u' claw foot and fractui 

01 the neck of the femur are noteworthy. Conservatism is tl 
doniinaimg feature of the book. 

'f biterest to record that as far back as 187 
. h. Ikr taught and iiractised the conservative treatment of acul 

rVt'ur'vKficti ISsThTn necessity of proper fixation appi 

ratu , \Mn c in ISS.j he advocated and successfullv treated fraetm 

of the neck of the femur by aliduction and extension B 
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Inflammation in Bones and Joints: By Leonard W. Ely, 

M.D., Associate Professor of Surgery, Stanford University. 

Pp. 433; 144 illustrations. Philadelphia and London: J. B. 

Lippincott Company, 1923. 

This book is issued with the admirable intent of the author to 
set forth his conceptions of etiology, pathology and treatment in 
a special field which he had cultivated intensively. Not all will 
agree with his thesis in detail but there is food for reflection and much 
information. The author believes that the marrow and the synovial 
membranes are the only two tissues actively concerned in the origi- 
nation of infections of the bones and joints. The lymphoid marrow 
is especially vulnerable as are Ijunphoid struetures elsewhere. The 
chief difference in the course of infections of the bone from other 
infections arises from the fact that the process is eonflned in a bonj'^ 
box. This differs from the usually accepted explanation of Lexer 
that infections of bone localize near the epiphysis because of the 
arrangement of the circulation. He believes that acute osteomye- 
litis is always a marrow infection, spreading first in the central 
canal and then perforating to become subperiosteal. He does not 
mention Starr’s idea that the infection of the metaphysis may extend 
at once outward to the periosteum and kill the shaft by burrowing 
beneath that membrane. Ely therefore advoeates immediate and 
wide opening of the medullary cavity. This is the usual practice, 
it is true, but it would be well to grant consideration to a newer 
conception which has been well argued. He divides arthritis into 
two great types according to their pathology. The first tj^se 
includes frank and presumptive infective conditions; the second is 
the mysterious type of more advanced years and unknown etiology 
he believes it is due to gastrointestinal conditions and, in some 
cases at least, to infection with an ameba. 

Debridement is hardly considered and Willems’ treatment, not 
at all. There is no apparent attempt to make the book complete 
for reference. It is worth perusal as a stimulating and in some 
respects, novel contribution. P. 


Diseases of the Skin. By Rich.ard L. Sutton, M.D., LL.D., 
Professor of Diseases of the Skin, University of Kansas School of 
Medicine; Dermatologist to the Clxristian Churcli Hospital. 
Fifth edition. Pp. 1213; 1069 illustrations. St. Louis: C. V. 
hlosby Company, 1923. 

Sutton’s book, after a period of but two years, has again been 
revised and is now in its fifth edition. The frequency of the revi- 
sions speak well for the excellence of the publication and the popu- 
larity of the author. 
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Tliere have been numerous contributions to dermatplog}^ during 
the last few years and the following diseases hai^ been added to 
the previL edition: alastrim; itchy points; erosio interdigitalis 
blastomycetica; poikiloderma atrophicans vasculare, melano ic 
whitelow; multiple benign tumor-like new growths of the skm; Kocky 
Mountain fever; the pink disease; perifolliculitis capitis abscedens 
et suffodens; wit-kop; ochronosis; carotinoid pigmentation or me 

skin; and hjiiodermiasis. n , o* i, j ^ 

One hundred new illustrations have been added. ^ oix nundrea 
additional literary references are tabulated so that with these new 
additions the volume contains eighty-two more .pages than_ the 
previous edition. There is no dermatological treatise which^is as 
profusely illustrated or in which so many rare diseases are depicted. 


Hernia. By Leigh F. Watson, M.D., Associate in Surgery, 

Rush Medical College. Pp. 660; 232 illustrations. St. Louis: 

C. V. Mosby Company, 1924. 

The work takes up in detail the important features of the anat- 
omy, etiology, symptomatology, diagnosis and treatment of hernia, 
together with -the best operative technic of modern surgeons. 

The anatomy is taken up in an exhaustive manner in order that 
it may be a handy reference. 

The material for the text has been gleaned from the entire liter a- 
ature on the subject and the bibliography has been selected 
carefully, the majority of the articles themselves containing an 
extensive bibliography. 

All the operations performed for hernia are not given in detail 
thus those of the most common use are described thoroughly while 
the less frequently employed ones are described in less detail. 

The book is nicely gotten up, well edited, clearly vTitten and 
extensively illustrated. 


Human Protozoology. By Robert W. Hegner, Ph.D ., Professor 
of 1 rotozoology and Willl\m H. Taliaferro, Ph.D., Associate 
1 rofe.ssor of Protozoology in the School of Hygiene and Public 
Health of the Johns Hopkins University. Pp. 597; 197 illustra- 
tions. Aew l ork City: The Macmillan Company, 1924. 

In the preface the authors remark that the subject matter of the 
course m protozoology as represented in this volume has been pre- 
pared particularly for the use of students. They have exeJsed 
rigid selection in material included, due to the fact that the pro- 
tozoa are sucli an extremely large group, representing as they do a 
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ver,y large number of species and individuals. For this reason the 
book represents onlj' the essentials of a study of the protozoa and 
the protozoal diseases. It is of a size which makes it readily acces- 
sible to the physician who is interested in this very important sub- 
ject, and yet it contains enough material to be of great value to those 
interested in the more thorough exposition of protozoolog}’', while 
the extended bibliograpli}'^ in the back of the book will give this type 
of individual references to which he may refer for more detailed 
works and studies. There is a real need for such a book as this. 
The classification of the protozoal diseases in various text-books 
devoted to medicine is most diverse and frequently incorrect. 
Furthermore the description of many of the organisms is inaccurate. 
This book details what is known about protozoa and precisely 
shows the relation this group bear to disease and particularly to 
disease that occurs in man. . ■ M. 


A Combined Text-book of Obstetrics and Gynecology. By 
J. M. Munro Kerr, M.D., F.R.C.P. and S. (Glas,), Professor 
of Obstetrics and Gjmecology, Glasgow University (Muirhead 
Chair) ; James Haig Ferguson, M.D., F.R.C.S. (Edin.), Gyne- 
cologist, Royal Infirmary, Edinburgh; 0]t>stetric Physician, Royal 
Maternity Hospital, Edinburgh; James Young, D.S.O., M.D., 
F.R.C.S. (Edin.) Examiner for the Fellowship of the Royal 
College of Surgeons, Edinburgh; James Hendry, M.A., B.Sc., 
M.B., Senior Assistant to the Muirhead Professor, University of 
Edinburgh. Pp. 1006; 474 illustrations. New York: William 
Wood & Co.; Edinburgh: E. and S. Livingston, 1923. 

The appearance of a second notable text-book within two years 
by British authors combining in one volume the subjects of gyne- 
cology and obstetrics is significant of the widespreading realization 
that one who treats diseases of women must possess a full knowledge 
of the mechanism and results of the physiologic processes of the 
pelvic organs as well as a certain surgical dexterity in treating pelvic 
pathology. 

The book in hand is by four members of the faculties of Glasgow 
and Edinburgh in which they have presented the interrelated sub- 
jects in a logical manner. The material of the text, while thorough 
and clear, is nevertheless concise and fundamental, without the usual 
haze of non-essential padding. 

The views of the authors are modern, yet a conservative tendency 
is noted throughout; as in the treatment of eclampsia, a wise cau- 
tion as to undue haste in delivery, the treatment of pelvic inflam- 
mation, medically and surgically, and the too sanguine expectation 
of the results to be achieved by the use of radium in malignancy. 

W. 
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Immunological Significance of Vitamines. —Since vitamine deficiency 
seems definitely to reduce tlie resistance of the body to infections, 
Werkman {Jout. Infect. Dis., 1923, 32, 247 and 255) decided to investi- 
gate the source of this break in the body protective mechanism. _ _He 
first studied the production of antibodies (agglutinins, precipitins, 
hemolysins and bacteriolysins) in rats, rabbits and pigeons suffering 
from lack of vitamine-A and vitamine-B and in normal control ani- 
mals. There was foimd no interference with the antibody formation 
under these circumstances. The same kind of animals were next 
tested as to their resistance to infection when fed on the same deficiency 
diet. In every case the susceptibility to injection was markedly 
increased when eitlier vitamine-A or vitamine-B was absent. This 
lessened resistance to disease must rest when on some other basis than 
an altered antibody production. 


The Principles of the Arseno-bismuth Treatment of Syphilis. — 
To avoid the troublesome and sometimes dangerous stomatitis, which 
occasionally follows the use of bismuth in syphilis as introduced by 
Sazcrac and Levaditi, it is adAUsed by Sezary and Pomerat {Med. 
Pms and Giro., 1923, 166, 298) that tartrobismuthate be mixed with 
ursenobeuzol just before injection into the muscle. The stomatitis 
itself responds readily to the action of the arsenobenzol locally or 
intcrnalh^ They accomplish the mixing of the two drugs in the 
syrhige just before injecting by drawing up solutions sufficient to give 
0.12 gm. of the amino-arseno-phenol and 0.1 gm. of the tartrobis- 
nuithate. The amounts of the two may be varied as desired, but tbe 
mixing should only be made just before injecting, as the resulting 
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compound is unstable. Not only does no stomatitis appeal’ when this 
mixture is used, but the bismuth gum-line rarely is seen, even when 
the injections are repeated as often as three times a week. The toxicity 
of the bismuth seems greatly reduced by this association with arsenic, 
while the treponemicidal action of the mixture is higher than that of 
either constituent alone. 


Bronchopneumonia Following Measles Cured by Artificial Pneumo- 
thorax.— Bernard {Bidl. et mem. Soc. mH. d. hop. de Paris, 1923, 39, 
1638) describes a most interesting instance of acute unilateral broncho- 
pneumonia in a child, which came on following measles. The condition 
was so serious as to give rise to the suspicion in the mind of one of the 
consultants of a possible acute tuberculosis. Roentgenograms showed 
the left lung filled with scattered shadows of a moderate density with 
rather hazy borders, someAvhat smaller than a ten-cent piece. The 
shadows at the hilus were not beyond those one ordinarily sees in healthy 
children. In response to the urgent request of his colleague, Bernard 
performed an artificial pneumothorax on the left, introducing 200 cc of 
nitrogen and 100 on the following day when the collapse of the lung 
was complete. On the day following this, the temperature fell sharply; 
with a slight rise two days later, followed b^’^ a third insufflation. There- 
after, the temperature remained normal, the pulmonary collapse was 
maintained, but t\vo more insufflations were made on June 19 and 22, 
By June 25, thirteen days after the first insufflation, the child was 
perfectly well and the lung entirely clear. In other words, a child with 
a bronchopneumonia following measles, who was in an exceedingly 
grave condition, recovered as if by magic following an artificial pneu- 
mothorax. Bernard reports the case merely as an experience worth 
considering in the future. 


Disappearance of Chlorosis. — An interesting discussion took place 
recently at a meeting of the Societe medicale des hdpitaux, apropos 
of a communication by Rist (Ball, et mem. Soc. vied. d. hdp de Paris, 
1923, 39, 1563) on the disappearance of chlorosis. In addition to the 
speaker, Chauffard, Achard, Halle, Fiessinger and Ramond all added 
their testimony to that of various observers in this country, in Scan- 
dinavia, in Switzerland, England, Germany and Austria, that chlorosis, 
a malady so frequent thirty years ago, has become today, at least in 
its outspoken forms, a relatively rare disease. No adequate explanation 
of this phenomenon which has been noted by all physicians of man}'^ 
years’ experience in this country, has been offered. Pinard (Ibid., 
1574) raises the question as to whether its disappearance may not 
mean simply an increase in our diagnostic powers which lead us prop- 
erly to elassify conditions which previously had been roughly classi- 
fied as chlorosis. This may be true for a certain number of cases. It 
is not impossible that many instances of secondary anemia dependent 
on focal infections were in older days classed as chlorosis; but it is 
rather hard to believe this is the only e.xplanation. 

Observations on Changes in the Size and Shape of Hearts during 
the Progress of Compensation.— Twenty-one cases of decompensation, 
due both to endocarditis and myocarditis, were observed by FRiED.ArAN 
and Strauss (Arch. Int. J/cr/., 1923, 32, 601). Successive roentgeno- 
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rrrnms taken in the course of the hospital stay, were superimposed on 
each other, and the results compared with the figures obtained by per- 
cussion. On the whole, the two methods gave concordant figures. 

-svas found that compensation may be regained without any change 
The diameter or shape of the heart. The most frequent changes noted 
ivere at the base, involving especially the vena ca\m and pulmona y 
arterv The left cardiac border rather strikingly showed little retrac- 
tion compared with the right. Cases in which several breaks m coin- 
nensation were observed showed involvement of different divisions of 
the heart at each period, although the clinical picture was the same. 
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Carcinoma of Lingual Thyroid.— Tyler (Jowr. Radiol., 1923, 4, 381) 
says that lingual thyroid is a tumor in the root of the tongue, due to a 
failure of the thyroid to entirely migrate to its normal position during 
embryonic development. Histologically- and clinica% it has the char- ' 
acteristics of the thyroid. It is most frequently found in women, 
(forty to fifty years of age) being the proportion in reported cases. It 
may undergo malignant degeneration and metastasize through the 
blood stream. Surgical enucleation is the best treatment. Roentgen- 
ray and radium treatment are beneficial in cases where surgical removal 
is impossible or where malignant degeneration has occurred. 


Sympathectomy.— Bardon and jMathey-Cornat {Lyon, chir., 1923, 
20, 094) say that the periarterial sjunpathectomy is a new method 
for curing varicose veins in leg and foot. Several case reports are 
appended. The immediate results, and late findings are satisfactory. 
Contraindications for this radical treatment are extremely advanced 
sclerosis with arteriomalacia, decompensated cardiopathies, renal and 
hepatic insufficiency. The technic moreover is exacting. Results 
are not olitaincd in insufficient decortication, while perforation of the 
artery calls for ligation. 


ToSn Bar.-BLANC {Jour, d’urol. vied. < 

e/nr. 19-3, 4, _/4) declares that clinical observations upon this subiec 
are rare Pasqucreau Deton, Caulk and Young have been the mor 
thorougdi ohservcr.s. It is by definition a salient part of the triSm 
extending transversely between the two ureteral orifices dividing th 
( .'icle canty into two jiarts, and a definite factor in dvsuria and reter 
J.on of unne, complete or incomplete. It is found offi' ffi’the huma 
W-lcler. Aoung has found it pronounced in cases iresentbrma 
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formation, such as hydrocephalus and spina bifida. The. diagnosis of 
disturbance at this site is by positive urinary signs in absence of pros- 
tatic pathology. Use of cystoscopical examination and catheter pas- 
sage are important signs in differential diagnosis from prostatic hyper- 
troph3^ . 

The Incidence of Malignant Disease in the Apparently Benign 
Enlargement of the Prostate. — S wan {Lancet, 1923, 205, 971) states that 
Wade of Edinburgh, in 1914, found 14 carcinomatous prostates in a 
series of 134 specimens of enlarged prostates. Of these 10 were removed 
at operation and were assumed to be benign tumors. Malignancy was 
only found at microscopical examination. Walker, in 1922, found 
16 cases showing localized carcinoma of a consecutive 100 specimens 
removed for simple hypertrophy. The average percentage of malig- 
nancy present in apparently benign prostatic enlargement in three 
consecutive series w^as 12.9 per cent. The author draws analogy 
between these cases and those of carcinoma in other glandular structures 
of the body. In the breast, tongue, stomach and intestine the opinion 
has been expressed that carcinoma may occur in areas w^hich have been 
the seat of simple chronic inflammation or of ulceration. 


Roentgenography of Urinary Tract During Excretion of Sodium 
Iodide.— SuTHERiAND and Rountree {Jour. Am. Med. Assn., 1923, 
80, 368) state that it is possible to obtain roentgenograms of the 
urinarj”^ tract during the excretion of sodium iodide follow'ing its intra- 
A-enous or oral administration. The method uniformly gives excellent 
and accurate shadows of the urinary bladder, and renders reliable infor- 
mation relative to its size, shape and location. It has been partially 
successful in depicting the renal pelves and the ureters in a limited 
number of cases. In a number of cases, it assists in revealing the 
kidney itself through intensifying the renal shadow. It has been 
proved a success in revealing the existence of residual urine in the 
bladder, and in furnishing approximate information of the amount; 
thus eliminating the necessity of catheterization, and its attendant 
dangers of infection. 


The New Type of High-voltage Roentgen-ray Therapy in the Treat- 
ment of Carcinoma of the Bladder.— Waters {Am. Jour. Roentgenol, 
1924, 11, 19) says that the introduction of the, cystoscope brought the 
first successful efforts in handling bladder tumors, ma inly on account 
of die increased possibihties of earlier diagnosis. Pully 50 per cent 
of the tumors could be successfully removed or destroyed by operative 
procedures. The tendency for recurrence in other parts of the bladder 
was noticed. Repeated suprapubic operations w'ere out of the ques- 
tion. iMoreover, relatively benign growths became extremely malig- 
nant. Fulguration, introduced in 1910, showed that the so-called 
benign and malignant papillomata could be successfully handled by 
this intravesical method. The procedure, however, is worse than useless 
in the treatment of papillary carcinoma either superficial or infiltrating. 
Ex^perience with radium has shown that superficial papillary carcinomas 
comprising 15 per cent of the bladder tumors seen, could be dealt w'ith 
successfully. Twenty-five per cent of the tumors by location and 
extent cannot be successfully handled. Deep roentgen-ray therapy 
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can be said to have a very definite and specific influence in certain 
tvpes of carcinomas of the bladder. Experience will probably show 

lhat it has a marked influence on the are 

carcinomas which reappear under radium almost as fast as they are 
removed. Moreover, a combination of deep ther^y and radi^ wi 
work results that neither method alone would effect for permane 
results. 


Internal Derangements of the Knee-joint.— Clayton {Texas State 
Jour. Med., 1923, 19, 446) says that internal derangements ot the 
knee-joint, though a common source of disability have received sc^t 
attention. The commonest type of derangement is that in which the 
internal semilunar cartilage is torn.. In properly selected cases the 
results of removal of the cartilage are excellent.^ Operation should 
not be done for torn cartilage unless reduction is impossible following • 
locking or unless locking has been repeated. Traumatic synovitis, 
sprains of internal lateral ligament, hj'^pertrophy of the post-patellar 
fat, bad rupture of the crucial ligaments, fracture of the tibial spine 
and loose bodies are other causes for internal derangements. The knee 
joint is as tolerant of infection as is the abdomen though infections in 
the joint are serious. A wasted quadriceps muscle should be redevel- 
oped by massage and exercise after operations for knee-joint derange- 
ment. 


Benign Bone Cysts. — Bloodgood (Jour. Radiol., 1923, 4, 345) states 
that no cause is known for this lesion. ^Clinically benign, it is patho- 
logically a form of chronic inflammation. The author treats of the 
non-operative treatment, especially where spontaneous fractures have 
occurred. The operative method is the crushing of the bone shell. 
He does, however, emphasize the fact that in a small number of bone 
cysts, left alone there may be no ossification or very little, with con- 
sequent growths of the cyst to great size, when it not only interferes 
with function, but makes the operation to restore the bone to normal 
dangerous and in some instances impossible. The patient should be 
followed carefully with frequent roentgen-ray examinations, so that 
operation can be resorted to the moment it is indicated. The opera- 
tion is essentially a comminuted fracture when performed intelligently. 


The Endotracheal Administration of Nitrous-Oxide-Oxygen-Ethan- 
esal as the Routine (an Anesthetic of Choice for Major Surgery.)— 
Hi: WER {Brit Jour. Anesthesia, 1924, 3, 113) says that it is probably 
the safest known method of anesthesia, whether general, local or com- 
mcd. It IS the only method of complete muscular relaxation or 
suspension of respiration that can be performed safely. It is of uni- 
versal advantage m operations upon stomach, gall-bladder or lunc 
V here suturing is greatly facilitated. It is the only safe method in 
extensive thoracostomies in which both pleural cavities may be opened 
simultaneously, necessitating continuous inflation of the lungs ^ The 
,l«cnbcd in dctnil vith outlines and photographs S appa- 
r.Uns Uk disadvantages are outlined as follows: A heavy and com- 
ura^i' expense is marked; considerable exper- 
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“Hexeton,” an Isomeric Compound of Camphor for Hypodermic Use, 
Soluble in Water.— Gottlieb and Schulemann {Deutsch. tried. 
Wchnschr., 1923, 51, 1533) report an isomeric compound of camphor, 
hexeton (F. Bayer & Co.) which is soluble in an aqueous solution of 
sodium salicylate and is stable, sterile, and suitable for intravenous or 
intramuscular injection. For subcutaneous or intramuscular use 1.5 to 
2 cc of a 10 per cent solution of hexeton in a 25 per cent solution of 
sodium salicylate is given; for intravenous use 1 cc of a 1 per cent 
solution. The pharmacological action of hexeton is the same as cam- 
phor, but it is tv'o to four times as active, and because of its solubility, 
its action is much quicker than that of the oil}’^ solutions of camphor. 
Hexeton is eliminated in combination with glycuronic acid in the urine. 
The clinical use of hexeton is reported by Krehl and Franz, {ibid, 
p. 1535) who used in it cases of shock and collapse or whenever a 
respiratory stimulant was indicated. After intravenous injection the 
maximum effect was obtained in two to fifteen minutes, and after intra- 
muscular injection the first effect was noted in three to ten minutes. 
They conclude that intravenous injection has scarcely any advantage 
over intramuscular injection. In 90 per cent of the cases the pulse 
increased five to fifteen beats a minute; the blood-pressure remained 
unchanged or rose from 5 to 10 mm. of mercurj". Respiration was 
more greatlj" influenced by he.xeton than by camphor. No harmful or 
toxic effects were noted. 


The Neosalvarsan Treatment of Gangrene of the Lung.— von 
W iNTERFELD {Therap. d. Gegenw., 1923, 11, 415) advocates the use of 
neosalvarsan intravenously in the treatment of gangrene of the lung 
whether spirochetes and fusiform bacilli are present as the exciting 
agents or not. He reports 2 more cases cured by neosalvarsan injec- 
tions at the end of a few weeks’ treatment, and 1 case was complicated 
by nephrosis. The initial injection given was 0.15 gm. neosalvarsan 
and thereafter 0.3 gm. every fourth day until 6 injections in all have 

been administered. 

1 

The Nature and Treatment of Sprue.— Scott {Brit. Med. Jour., 
December, 1923, p. 1135) found a reduction in the ionic calcium content 
of the blood in cases of sprue, and from this deduced a new theory and 
offers a new treatment. Because of the relative e.xcess of fatty acids 
in the stools, and the large calcium output in stool and urine he was 
led to believe that there was a disturbance in the metabolism of cal- 
cium. Analysis of the blood of these patients confirmed this opinion, 
and he states, “In cases of sprue we have one of two conditions. In 
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the one where fats are in excess we have an excessive excretion of cal- 
cium in addition to intoxication of intestmal origin; in the other protem 
excess with intestinal toxin formation. In both, the parathyroid 
detoxicating function is overburdened, with a r^ultant disorganization 
of its calcium regulating function, while in addition there may be dimin- 
ished calcium absorption. Both functions, therefore, of these glands 
are interfered with.” By the administration of parathyroid and cal- 
cium lactate he has had excellent results, some of his cases having been 
cured in five or six weeks. He calls attention to the fact that the best 
diet and the most successful drugs used in the treatment of sprue con- 
tain an abundance of calcium and believes that the regulating function 
of the parathyroids is at fault. 


Acute Lumbago Treated by the Injection of Quinine and Urea. 
— SouTTAR {Brit. Med. Jour., November, 1923, p. 915) reports relief 
of pain followed by complete cure of acute lumbago by the injection 
of a local anesthetic into the point of greatest tenderness. He uses a 
1 per cent aqueous solution of quinine and urea hydrochloride as the 
local anesthetic and injects 5 cc of this solution into the deep tissues. 
Within ten minutes after injection the acute pain ceases, and the anes- 
thesia may last for three days, at the end of which time there is no 
return of pain or loss of function. 
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Blood-pressure in the Newborn, — ^Rucker and Connell Jour. 

J)is. Child., 1924, 27, 0) in their observations used the arm entirely for 
the taking of the blood-pressure. They made an arm band by sewing 
a^ Barnes bag 4 cm. wide between two layers of sateen in imitation of 
the am liand supplied uuth certain sphygmomanometers. It was found 
that It was not practicable to make a graphic record, but the needle 
ot tlie sphygmomanometer showed the pulsations plainly. It is quite 
unportant that the babies be quiet, as muscular contractions of the 
arm obscure the pulsations of tile artery. Any effort to hold the arm 
and tins makes it difficult to obtain an auscultatory 
rcadmg Ihe arm band was adjusted to the arm and the baby was 

1 ^ become quiet in a few 

him ^^*The'rpr<r^ ” bottle of sterile water. This usually quieted 

h m. 1 he readings were repeated several times, and whenever nossible 
wore also made by the auscultatory method. The first diSinct nulsa- 
t ion of the needle was taken to indicate the svstolic pressure tho 

I .. lln mean systolic pressure was found to be 55 mm. of 
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mercury at birth. The mean diastolic pressure was found to be 40. 
The s^’^stolic pressure increased with the age of the infant more rapidly 
than did the diastolic pressure. Toxic conditions of the mother seemed 
to have some influence on the blood-pressure of the child and this was 
more marked on the first day of life. This method may possibly fur- 
nish an additional sign of some value in the diagnosis of intracranial 
hemorrhage. The blood-pressure in general varied directly with the 
total length of the infant. Sex showed no influence on the blood- 
pressure, and there was no difference in the blood-pressure of the white 
and the colored babies. 


Treatment of Early Hereditary Syphilis with Intramuscular Injections 
of Sulpharsphenamine. — Boone and Weech {Am. Jour. Dis. Child., 
1924, 27, 39) found that sulpharsphenamine is a safe and easily admin- 
istered arsenical preparation for the treatment of hereditary syphilis 
in infants. This remedy can be safely given to infants in a dose as 
large as 20 mg. per kilogram of body weight. The reactions, general 
or local, are very slight. In 55 per cent of the patients the Wassermann 
reaction became negative after one course of six treatments. The 
s^anptoms of hereditary sji)hilis rapidl 3 '- disappear, and the patient’s 
general condition quickl^^ improves after treatment. Because of the 
ease with which sulpharsphenamine can be administered, it should be 
ver^’' useful to the practitioner who is not adept at intravenous therapy. 
In the series of cases reported the injections were given at weekly 
intervals. The patients were then allowed a rest period of two months 
before a second course was started. During this interval mercury 
inunctions were given. A portion of one-third strength blue ointment 
about the size of a pea was applied each morning on a flannel abdominal 
band. The exertion of the infant crjdng, kieking and the like fur- 
nished the friction necessar^^ for absorption. Three full courses of the 
sulpharsphenamine were given after the Wassermann was negative, 
making a minimum of four courses in all. The drug was given intra- 
venousl^’’, subcutaneousl^'^ and intramuscularl 3 % The muscles of the 
buttocks seemed to be the best place of injecting the drug. If care is 
taken in expelling all of the drug into the muscle from the needle before 
withdrawing the needle, there is little likehhood of reaction occurring. 


The Value of the Low Fluid Content of the Butter-flour Mixture.— 
Greenwaed {Arch. Pediaf., 1923, 40, 812) points out the indications 
for the use of butter-flour mixture. It may be used as artificial nour- 
ishment for the normal healthj"^ infant, gjving a total fluid quantity 
not in excess of that taken bj'^ a breast-fed child. It may be used in 
children with manifestations of exudative diathesis such as eczema, 
recurrent nasophar^rngitis, chronic bronchitis and recurrent rhinitis. It 
maj' be used for premature infants who must have an artificial diet. 
It maj- be fed to atrophic infants. It maj'^ be used in spasmophilia. 
It maj" be used in the reparation period following acute diarrheal dis- 
turbances, particularly- where a soap-stool formation is desired. The 
contraindications ma\- be summed up in a few words. It should never 
be employed for infants suffering from acute nutritional disturbances 
as manifested bv diarrhea, marked loss of weight and fever. It should 
be discarded if the infant reacts to it by a loss of weight. It must be 
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remembered that some infants have an unusually low tolerance for 
fat of any kind and when such babies are under treatment, the mixture 
must be reduced in amount or wholly withdrawn, if severe disturbances 
manifest themselves. The mixture is a food that is simplj^and easily 
prepared. With its use the artificmlly-fed infant is satisfied by a fluid 
bulk not exceeding that normally ingested by breast-fed mfants. it 
permits the employment of fat, an important factor m the economy 
of the child, without the manifestations of such disturbances as are 
frequently observed in the use of ordinary fat enriched mixtures, in 
the butter-flour mixture, we have a food that in quantity, and in the 
correlation of fat, protein and carbohydrate to one another, more nearly 
simulates breast milk than any other mixture heretofore employed. 

A Skin Test for Susceptibility to Scarlet Fever. — Dick and Dick 
(Jour. Am. Med. Assn., 1924, 82, 265) used 0.1 cc of a 1:1000 dilution 
of filtrate from streptococcus hemolyticus with which experimptal 
scarlet fever had been produced. This was injected into the^ skin of 
the forearm. The small swelling which resulted disappeared in a few 
minutes. The positive reactions usually began to appear from four to six 
hours after the inoculation. At first there was a small circular area of 
erythema. This red area increased until the maximum was reached, 
between eighteen and thirty-six hours after the injection. The red- 
dening was usually associated with some swelling of the skin. In the 
most strongly positive tests, the reddened area continued to spread, and 
the swelling increased up to about thirty-six hours after the inoculation. 
Soon after reaching the maximum the reactions began to subside. 
Even the most strongly positive reactions did not persist more than 
forty-eight hours. The bright red color became dull and began to fade. 
The swelling disappeared. There was left only a faintly yellowish 
area. This sometimes desquamated during the week or ten days fol- 
lowing the test. The reactions were observed at the termination of 
twenty-four horns and were classified as negative, slightly positive, 
positive and strongly positive. Those designated as negative showed 
only by the point of the needle prick or by a faint pink streak along the 
course of the needle in the skin. Slightly positive reactions consisted 
of a faint red area less than 2 cm. in diameter, without swelling of the 
skin and -without tenderness. Positive reactions were from 1.5 to 
3 cm, in one or both diameters, and bright red with some swelling of 
the skin, and occasionally slight tenderness. Strongly positive reac- 
tions were more than 3 cm. in one or both diameters and intensely 
red, with marked swelling of the skin, and usually some tenderness, 
t hose strongly positive reactions were often from 5 to 7 cm. in diameter, 
ilie swellmg showed a sharply raised edge, and extended beyond the 
reddened area. Positive or strongly positive reactions were obtained 
m -3 1 .b per cent of tlie persons who had no history of scarlet fever All 
Ik scarlet-fever patients tested showed negative or 

V as in&JiT The action of the filtrate on the skin 

y .a-s mhibitcd by convalescent scarlet-fever serum mixed with the 

wa^madf'^'ln^^rinT''^’''^ before the test 

y.as nade. In tyo instances m which it was possible to observe the 

tpt before and after an attack of scarlet fever it was nn.IfK k K„r 

the uttnek .,,<1 negative after tlfc attack during coSSe 



614 


PROGRESS OF ]\rEDICAL SCIENCE 


Children’s Upper Eespiratory Abscesses Descending into the. Neck 
and Mediastinum.— Glogau {Arch. Pediai., 1923, 40, 801) sa^'s that 
in childhood, abscesses in the upper respiratory and alimentary .tracts 
occur frequently, and may easily descend by waj^ of the regional l^rmph 
vessels and glands into the parapharyngeal, retropharyngeal, and retro- 
esophageal loose connective-tissue spaces, causing phlegmon of the 
neck, and descending alongside the vascular sheath into the mediasr 
tinum, causing mediastinitis, sepsis and death. Conservative treat- 
ment, including local incision, may be tried. With the swelling of the 
neck increasing in size, and becoming more tender and discolored, with 
the occurrence of pains in the region of the jugulum and the appearance 
of se\'ere general s^unptoms, the typical external operation should be 
resorted to. It consists of a wide exposure of the vascular sheath, and 
of the direct opening and draining from there of the parapharyngeal, 
retropharyngeal and retroesophageal spaces. These deep descending 
abscesses frequently are complicated bj'^ suppurating glands intimately 
connected with the jugular vein, which by itself may be flask-like dis- 
tended. These glands can hardly be reached by simple incision from 
without or within, without endangering the life of the child by punctur- 
ing the large vessels, especially the distended jugular vein. In severe 
cases, where mediastinitis is threatening or present, the anterior and 
posterior collar mediastinum is exposed. It is sealed with iodoform 
gauze if foimd to be still healthy and is drained if diseased. Even in 
the absence of pus, where the descending infection expresses itself by 
widespread and spreading edema and infiltration, the exposure of the 
vascular sheath and the wide opening of the loose connective-tissue 
spaces of the neck, combined with prophylactic collar mediastinotomy, 
appears to be the only logical method. When resorted to early, the 
t^-pical external operation is a life-saving procedure in upper respira- 
tory abscesses descending into the neck and mediastinum. 


DERMATOLOGY AND SYPHILIS 
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Arsenic in the Nervous System in Treated Neurosyphilis.— Corn- 
wall and IMyers {Am. Jour. Syph., 1923, 6, 029) reach the following 
conclusion: (1) There is a significant difference in the chemical 
physiology of arsenic in the various types of neurosyphilis. (2) ^^Tien 
the lesions are essentialty confined to the mesodermal structures arsenic 
can be detected in SO to 100 per cent of fluid, as compared with 60 to 
90 per cent when the ectodermal tissues are involved. (3) In meso- 
dermal s^qihilis quantitative determinations can be made in 07 to 94 
per cent of fluids, as compared with 40 to 87 per cent in ectodermal 
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syphilis. (4) The average quantity of arsenic in the spinal 
mLdermal syphilis is 14 to 17 mg. per cent; in ectodermal, 4 to 9 
mg. per cent. (5) In mesodermal syphilis the quantity of arsenic m 
the spinal fluid is greatest at intervals of two and seventy-two hours 
after intravenous administration of silver arsphenamine, the average 
amount after seventy-two hours being slightly in excess of that found 
after two hours. (6) In ectodermal neurosyphdis the largest amount 
is present, two hours after intravenous administration, diminishing at 
subsequent periods. 


Experimental Studies of Syphilitic Leukoderma.— Ehrman and 
Weetiieim {AtcIl f. DerTuat. u. Syph., 1923, 142, 129) experimented 
with the production of syphilitic leukoderma in patients widi syphi-. 
litic eruptions by ultraviolet-light irradiation, with a view to studying 
tlie mechanism of development of this valuable diagnostic sign. They 
found that there is an abortive type of leukoderma which runs a very 
brief course and disappears in a few weeks, though the clinically 
familiar type persists for months. Leukoderma syphiliticum only 
appears where a mild exposure to actinic rays has occurred. It only 
develops where there has been a macular or papular eruption, and 
each fleck of depigmentation occurs at the site of a previous macule 
or papule. The lesion may be so insignificant that it barely comes 
to clinical recognition, and can only- be detected by microscopical 
search . The eftect of actinic exposure is not to produce the leukoderma, 
but to render it recognizable by pigmenting the imaffected parts of 
the skin to produce contrast. There is not the slightest evidence that 
syphilis produces the pigmentation observed with the lesion. Leuko- 
derma syphiliticum accordingly develops by predilection upon those 
sites which are normally exposed to actinic light, especially the necks 
and shoulders of women. The pathological mechanism is apparently 
a diminution in the functional activity of the pigment-producing 
basal cell of the epidermis in the presence of the Spirocheta pallida. 
Sharp stimulation may overcome this diminished functional activity 
in the leukoderma tons patient, or, as is usually the case| the affected 
pigment cells in tlie Icukodermatous area recover their fimction spon- 
taneously and the skin returns in time to its normal pigmentation. 


Gastro-intestinal Findings in Adult Eczema and their Significance 
for a Rational Therapeutic Management.— Urbach {Arch. /. Dermat 
1923, 142, 29) discusses the observations made in Ehrmann’s 
Uunc on the clinical pathology of the gastro-intestinal tract in eczema 
In 32 cases of neurodermatitis 10 liad complete achlorhydria, 13 
sliowcd a marked and G a moderate reduction in free HCl. In only 
•I patient.s was the acidity normal. In t^vo-thirds of the patients 
the quantity of gastric secreti^ was increased. Microscopical find- 
mgh included many Oppler-Boas bacilli. Roentgenologicallv 13 
motTefllv 5 hyperperistalsis, 7 hypefmotility, 8 
Itou ne ’’‘'Tlmh'^ stomach, o atony 3 hypotonia and 1 “cascade 
ktom.uri. 1 he hypersecretion is attributed to a dilute aastrin i.iiee 
lloeiitsciolofieally, the intestinal tract slioived cn laraeSrof S 
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functional abnormality of the gastro-intestinal tract in a number of 
cases in which no abnormality was demonstrable roentgenologically. 
In discussing the bearing of these findings on treatment, the author 
recalls the observations of Schmidt on the association of eczema, 
anacidity or subacidity and bradj'^cardia, and of Bertelli, Falta and 
Schweeger on temporary l^rmphocytosis and eosinophilia in patients 
with s^'mpatheticotonia. In 6 patients in the present group, whose 
blood was examined, a monocytosis and eosinophilia was observed 5 
and 4 times respectivelj'-. Treatment is directed less toward the com- 
paratively easy immediate end of clearing up the dermatitis, and 
more toward the more difficult objective of preventing relapse. The 
general condition of the patient is improved by obviously needed 
surgical interventions, such as removal of chronically inflamed appen- 
dices, and by the destruction of intestinal parasites. If there is evi- 
dence of a true gastritis, as distinguished from merely functional 
disturbance, the cause is sought in chronic alcoholism, chronic nasal 
infections, bad eating habits, especial^’^ imperfect mastication and 
haste at meals, and clinical tuberculosis. In functional anacidity a 
diet adapted to gastric hypermotility is prescribed, including small 
frequent meals and small fluid intake; coarse foods with a high cellu- 
lose content are interdicted. In subacidities, dilute HCI is given by 
mouth in 10-drop doses one hour before meals. In achylia of long 
standing the needed acid and pepsin must be supplied over a consid- 
erable period. Rest in bed and changes of scene are helpful in these 
cases. Occasionally a paradoxical intolerance of HCI treatment is 
seen in patients of this type, and in them alkali may be helpful. When 
there is evidence of pancreatic deficiency pancreatic ferment (pancreon) 
is administered vith pepsin and HCI. Hypersecretion is managed by 
the use of the finely divided meal and avoiding of seasoned or irritating 
foods, such as coffee, bouillon and condiments, with reduction in fats, 
cream, butter. In hj^permotility HCI is helpful, and in atony and 
ptosis fineh" divided meats and pea puree are used empirically. The 
benefits of these systemic regimes are apparent in a marked improve- 
ment of the general health and prolonged freedom from relapses which 
cannot be obtained by merely local measures. 


The Etiology of Scleroderma. — Castle (Rrit. Jour. Dermal., 1923, 
35, 303) re\’iews the literature on the etiology of scleroderma in the 
light of 12 cases in his own experience. Scleroderma is found more 
often in association with thjToid disorder than with disturbance of 
any other endocrine gland. Trauma and irritation, shock, heat, infec- 
tious disease, disorder of the mesenteric glands, congenital factors, 
pregnancy and s;sq)hilis are all dismissed as not directly responsible. 
The theory of a nervous origin for scleroderma has more supporters 
than any other. The author believes, from his review and observa- 
tions, that the essential cause of scleroderma is a combination of 
disordered function of the internal secretory glands with an affection of 
the central nervous system. He feels that the glandular mechanism 
acts as a whole, and that the compensation of one element for another 
which may be in a state of dysfunction explains the variable clinical 
picture in difi'erent cases. Nervous strain or long-continued poisoning 
from dental, intestinal or tonsillar sepsis is held to be a leading factor 
in the endocrine failure. 
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Injury to the Fetal Cranium and Spinal Column Occurring during 
Labor. — Two interesting and valuable papers {Surg., Gynec. and 
Ohst, December, 1923, pp. 790 and 802) are published upon this 
subject. The first is by Ceothers, with the title “ Changes of Press- 
ure Inside the Fetal Craniovertebral Cavity.” He believes that 
successful childbirth depends very largely upon the preservation of 
barriers which prevent pressure upon the fetus from injuring the 
central nervous system. In these cases there was no serious dispro- 
portion between the size of the fetus and the pelvis; mother and child 
were in good condition and the presentation was either^ vertex or 
breech. lATien asphyxia is present it is commonly believed that 
pressure on the fetus, irritating the vagus nerve, may slow the action 
of the heart and also that respiration may be hindred by the presence 
of amniotic liquid or mucus in the child’s mouth and throat. The 
•svriter believes that the viability of the fetus depends upon the integrity 
of the cells of the medulla and upper cord. If this be true the fetus 
can survive for at least twenty minutes without breathing. During 
• labor pressure is exerted upon the child by the contraction of the 
uterine muscle. If delay occurs the pressure of the uterus is often 
reinforced by artificial aid; thus the forceps increases pressure. Breech 
presentation is also dangerous. Direct pressure upon the fetal head 
occurs at the moment of delivery, with traction upon the legs or body 
of the child. This is unusual and unnatiual, for the fetal tissues are 
ordinarily subjected to compression only. The fetal cranium has two 
divisions: The base of the cranium is rigid and is not readily com- 
pressed; the vault is formed by flexible plates of bones loosely bound 
together. The intracranial cavity is divided into three by dural septa. 
The cerebral hemispheres are partially separated by the falx extend- 
ing from the ethmoid to the median line of the tentorium. This latter 
arises at the junction of the bones forming the vault of the cranium 
and extends to the midline of the tentorium. These membranes 
carry bloodvessels, protect the brain from tension and pressure and 
control intracranial pressure. The spinal column of the child can be 
altered about 2 inches by stretching or compression of the fetus between 
the hands of the observer. The spinal dura is adherent in the cervical 
and lumbar regions, while the camties above the tentorium are com- 
pressible to a marked degree. The space beloAv the tentorimn is small 
and almost feed in size and shape. No great change in its capacity 
can occur without rupture of surrounding tissues. When the effects 
of force applied to the fetus during labor are studied two injuries are 
inost often found: One is rupture of the falx cerebri or of the tentorium 
and the otlier is rupture of the cerncal spinal column. While these 
lesions m themselves are not fatal, they expose the medulla and the 
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upper cord to injury. In ordinary conditions the medulla is protected 
from pressure bj' the tentorium and also the balance of fluid pressure 
at the foramen magnum which prevents downward dislocation of the 
contents of the posterior cranial fossa. When injury occurs this balance 
of pressure is destroyed and the effect of pressure is conveyed directly 
to the nervous tissues. In breech extractionj rupture of the tentorium 
occurs in 88 per cent of still-births following normal breech labors. 
A considerable number of injuries to the spine and spinal cord result 
from traction during breech delivery. Methods of producing artificial 
respiration may injure the brain or cord of the newborn and terminate 
fatally. We have no clearly defined description of the pathology of 
asphyxia. Autopsies show that efforts to resuscitate the child often 
cause more injury than the original asphyxia. Pierson writes con- 
cerning “Spinal and Cranial Injuries of the Baby in Breech Deliv- 
eries,” quoting observations made at the Sloane Maternity. Birth 
injury and shock in breech deliveries cause greater fetal mortality 
and morbidity than does asphjTcia alone. It is especially important 
that unnecessary haste be avoided in performing breech extraction. 
From eight to twenty-three minutes may be occupied in this manipu- 
lation without damage to the infant. It is impossible to make a 
positive diagnosis of death from asphyxia in breech delivery unless it 
can be show by autopsy that injurj" in birth is absent. In view of 
the danger to the child in breech delivery, it should be avoided by 
performing external version when possible and by limiting strictly 
the indications for version and breech extraction. Better results may 
be obtained in breech deliveries by securing full dilatation before 
delivery. During extraction fetal diameters should be brought in 
relation to those of the pelvis in such a way that difficult and dangerous 
traction are avoided. 
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LeukoplaMc Vulvitis, — Having observed 40 cases of this disease, 
Taussig (Awl Jour. Obsf. and Gynec., 1923, 6, 407) states that the 
term kraurosis, wliich is frequently applied to this condition, is merely 
a s^\Tnptom of the disease and not a disease in itself. If we use the 
term at all, it should be limited to that simple form of atrophic vulvitis 
resembling in its pathology and course atrophic vaginitis which is 
unattended by leukoplakic changes. He prefers to call this condition 
atrophy sclerosis of the ^mlva, and so eliminate the ambiguity that still 
clings to the term kraurosis. Sixty per cent of the women in this 
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series were over sixty years old, while of the 6 who were under for y, 

4 merely had patches of leukopakic vulvitis and 1 was an artificml 
menopause after a hysterectomy. There was only 1 case oi the 40 in 
which a typical complete leukoplakic vulvitis developed in a woman 
before the menopause period. All hut 9 of the women had had one or 
more children, 5 of them were nullipara and 4 were virgins, in only 
1 patient was pruritus absent and in a few others it was only mild, 
but as a rule, it was constant and unbearably severe. Although leuko- 
plakic vulvitis is a slowly progressive disease, Taussig distinguishes 
three stages, merging one with the other. In the first stage the vulva 
assumes a swollen reddened appearance, at times having a moist sur- 
face and showing here and there whitish or pinkish-white areas. ^ Micro- 
scopically at this time there is pronounced acanthosis with slight increase 
in the keratin layer of the epidermis while in the connective tissue there 
is marked round-cell infiltration with occasional leukocytes especially 
in the papillary spaces. In the second stage of the disease, appearing 
usually not until about one year has elapsed there is a markedly thick- 
ened, white skin with stiff edges and often excoriated from scratching. 
The acanthosis is still marked but there is also a piling up of the keratin 
layer and a thick deeply staining layer of eleidin cells. The connective , 
tissue shows the picture of chronic inflammation with here and there a 
collagenous appearance and numerous plasma cells are present. In 
the third stage the skin has assumed the appearance of thin parchment, 
pearly white, crackled and dry. The epithelial layer is low, papillary 
processes are absent, the keratin layer usually a half or a third as thick 
as before, the eleidin cells less numerous and a peculiar frayed-out 
appearance of the basal cells of the epidermis. In the connective 
tissue there is a glairy looking collagenous material replacing the con- 
nective tissue, with here and there islands of round-cell infiltration. 
Characteristic of all three stages is the absence of elastic tissue in the 
subepithelial layers of the dermis which becomes increasingly marked 
as the disease progresses. It is this absence of elastic tissue, according 
to Taussig, which is primarily responsible for the disease. His explana- 
tion of the etiology is that in some women at or after the menopause 
there occurs a complete disappearance of elastic tissue in the upper 
layers of the vulvar skin about the introitus which leads to greater 
friability so that minute breaks of continuity readily occur. Through 
such cracks bacteria gain entrance to the dermis and produce a low- 
grade inflammation. The exudate thus resulting produces pruritis, 
which, in turn, through the traumatism of rubbing or scratching, pro- 
duces more cracks and more infection, so that the vicious circle pro- 
gresses until the chracteristic changes above described have been- 
produced. Cancer may develop at any of the three stages, but is most 
frequent and most malignant when it originates in the second stage 
that of epithelial hypertrophy. In tlie third stage, if a cancer appears 

colmm growth and runs a relatively benign 

Treatment of Chronic Leucorrhea. -Probably the most frequent 
complaint which the gynecologist is called upon to relieve is the annov- 
ig iliscbarge eliaracteristie of chronic leucorrhea and it is not to the 

hr 1' "■'= foatmoM hale been 

hr from ratistactory. 1 he most interesting and seientifie investigation 
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of this subject in recent j'^ears has been done by Ctjktis {Surg. Gynec. 
and Obst., 1923, 37, 657) who admits that his treatment prior to 1919 
^•ielded distinctly" disappointing results. Since that time 140 patients 
have been treated, not including a very considerable number in whom 
office management has been sufficient to afford relief. Only the most 
severe and most chronic cases, all subjected to a trip to the hospital 
are here considered. In these cases the patient is given nitrous oxide 
anesthesia and the vicinity of the urethra is searched for infected 
Skene’s ducts and^ urethral glands. Diseased foci are threaded on the 
blunt end of a needle, the tract laid open with a knife, and the lining 
fulgurated or othervdse cauterized. Cure of the diseased cervix may 
be achieved through radium application, which produces atrophy of 
the infected glands, or through removal of the endocervix. Surgical 
removal, according to the method of Sturmdorf, has yielded excellent 
results in those selected cases in which it has been employed. In Curtis’ 
work radium is given preference in patients with evidence of infection 
extending high into the cervical canal, in those with strictures in the 
vicinity of the internal os, in patients with profuse, creamy discharge, 
in those whose cerix is inaccessible to surgery, and in instances where 
/ removal of the diseased tissues promises to require extensive or difficult 
operation. Wedge-shaped excision of the anterior lip, or other simply 
performed removal of diseased tissue, is often combined with the radium 
application. The fundamental requirement is that the patient be 
relieved of the diseased, discharge-producing tissues; further experience 
will best determine whether a given patient shall be treated with radium 
or subjected to removal of the endocervix. The technic of radium 
treatment is as follows : The cervical canal is investigated with gradu- 
ated dilators. Thorough dilatation is made without producing lacer- 
tion. Diagnostic curettage, separate for cervix and fundus, may be 
desired. 'IVm 25 mg. tubes of radium, in tandem, are introduced into 
the cervix and held in position by a Michel clip at the external os. 
The screen now used is a rubber-covered gold capsule, 0.5 mm. in 
thickness. Young women with regular menstruation receive applica- 
tion for seven hours; treatment for this period of time never disturbs 
the menstruation. Patients over thirty-five years of age must be 
treated with greater caution. The immediate result of radium treat- 
ment is increased discharge, which persists for many weeks. This 
stage is often followed by a stationary period of a month, or even two 
months. Meantime, the cer\dx should be dilated occasionally to pre- 
vent stenosis. This can be done in the office. Gradual improvement 
is the rule; recovery after a single application is frequent, but a consid- 
erable nmnber require a second radium treatment to effect a thorough 
cure. This is preferably postponed for several months, first, because 
one treatment may eventually prove to be sufficient, seeond, because 
it is desired to ascertain with certainty that radium has not interfered 
with the menstrual ftmction. The dosage of the second application 
varies with requirements, but may almost always equal the amount 
first used, if desired. At this time, attention should again be directed 
to Skene’s ducts, which may not have been completely destroyed at 
the first treatment. It should be particularly emphasized that several 
patients with long-standing leucorrhea, in whom the results of treat- 
ment appeared unsatisfactory, upon return nine months or one year 
later revealed absolute recovery from their affliction. 
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Pathogenesis of Experimental Pneumonia in the Rabhit. PER^^R 
(Jour. Med. Res., 1923, 44, 1) has recently reported an investigation 
of experimental pneumococcus pneumonia in the rabbit, in whicn 
series of animals (27 in all) were subjected to the instillation, under 
ether anesthesia, of a small quantity of fresh pneumococcus culture 
into the upper end of the trachea. An acute pneumonia developed 
in 19 instances. The animals were killed at stated periods, the plan 
being to study the effects of the injected organisms at very frequent 
intervals in the earliest hours, and at fairly frequent intervals up to 
seventy-tw^o hours. The results were not entirely in agreement with 
some of the recent work along similar lines. The author concluded 
from his studj' of the progressive stages of the experimental lesions 
that the mode of invasion was by direct extension over the surface of 
the air passages, and therefore definitely by the aerogenic route. No 
evidence, of primary Ijnnphatic invasion and dissemination by either 
the tracheal or bronchial lymphatics was found in any instance, though 
the entire larynx, trachea and hmg were particularly searched for this 
reaction. The respiratory tract throughout its extent was shown to 
be involved simultaneously after an intralaryngeal instillation; but 
the lesions were not uniformly severe. The most active response was 
found in the delicate air spaces and in the terminal bronchioles. This 
primary acute bronchitis and bronchopneumonia was followed in 
about ten hours by the appearance of acute interstitial inflammation. 
And this aided in completing the consolidation of affected lobes and 
at the same time led to the development of complications such as 
plcuritis, pericarditis, mediastinitis, arteritis and septicemia. The latter 
appeared as early as ten or tn^elve hours in both series. The organ- 
isms were recovered from the blood and identified as Pneumococcus 
A.vpc I in 11 of the 19 animals with pneumonia. 


The Mononuclear Phagocytes in Experimental Pneumonia.— A com- 
pamon study to the foregoing, by the same autlior, Perimar (Jour. MeJ. 

44 j 27), was based on the findings in the second groun of 

Staining by the India-ink 
'en m performed just prior to, and sub- 

.e Hunt to the instillation of the pneumococcus culture. The first 

thi^Tlerks pneumonias served as controls for 

t IS senes. 1 he ^ ital staining had no apparent eflcct on the course of 

lesions and offered an opportunity to study the large mononuclear 
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phagocytic cells of the acute pneumonic exudate. This cell gi’oup, 
the author points out, is not confined to the later stages of the inflam- 
matory reaction but may be quite prominent early in the disease. 
As a result of the use of the India-ink method in this work, it has been 
possible to demonstrate the origin of these phagocytes from vascular 
endothelium, probably in large part from the local capillary endothelium 
in the affected portions of the lung. These cells, then, were shown to 
belong to Mallory’s group of endothelial leukocytes. Further, the 
author states that in these studies there was no evidence to support 
the older view which interpreted the alveolar phagocytes as derived 
from the alveolar epithelium. The findings are in agi’eement with 
other recent studies of this phase of lung cytology. 


The Effect of Suprarenalectomy in Rabbits on Hemolysin Formation. 
— “The active participation of the suprarenal cortex or interrenal 
gland in the defensive mechanism of the body, particularly against 
intoxications and infectious diseases, has long been suspected by pathol- 
ogists. Hjqjeremia, edema, hemorrhage and focal necrosis occur par- 
ticularly in cases of food poisoning, skin burns and acute infections. 
Examination with polarized light has shown that the anisotropic 
‘lipoids’ greatly decrease dui-ing acute infectious diseases and chemical 
examination of the interrenal gland has shown that the ‘lipoid’ loss 
consists mainly of cholesterol and its esters. From these facts, the 
view that the interrenal gland is concerned directly or indirectly with 
the neutralization of toxins arose.” Inasmuch as this view has received 
experimental support, Take and Marine {Jour. Infect. Dis., 1923, 
33, 217) conducted a series of experiments, to note the influence of 
suprarenalectomy in rabbits on hemolysin formation. Double supra- 
renalectomy was accomplished in two stages on male and female rabbits. 
Of the 31 rabbits operated upon, 11 died within the first three weeks 
after removal of the second suprarenal. The remaining 20 rabbits 
were injected every second day with a 50 per cent suspension of sheep 
cells, intravenously, in ascending doses, ending with 20 cc. Six of 
these rabbits died from the direct toxic effects of the antigen. Natural 
antisheep hemolysin was determined before injections were instituted 
and 30 control rabbits were used. Titrations were made every third 
day after the last injection, using 0.05 cc inactivated serum, 2 units of 
complement and 0.1 cc of a 5 per cent suspension of sheep cells. It 
was found that the hemolysin titers in the suprarenalectomized rabbits 
averaged more than twice as high as in the control rabbits.' The 
authors believe that “the increased antibody formation is due to the 
loss of some regulatory and inhibitory influence which the interrenal 
gland normally exerts on the irritability and susceptibility of the body 
cells” and that “this influence may immlve physical and chemical alter- 
ation in their lipoid mechanism.” 

Studies on the Peritoneal Fluid in Anaphylactic Shock.— By sensi- 
tizing guinea-pigs to egg white and reinjecting them intraperitoneally 
after three weeks or more and determining the freezing point of the 
blood serum, Fleisher and Mayer {Proc. Soc. Exper. Biol, and Med., 
1923, 21, 20) found higher readings in the shocked animals than in the 
normal animals, thereby differing from the findings of Segale who 
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rrnortecl a marked fall of tlie freezing point -of guinea-pig serum during 
iTocic iradditioi normal and sensitized animals were moculated 
intraneritoneally, with 6 cc of a 50 per cent egg white and 30 cc of sodium 
chloride solution. Freezing-point determinations, made at varj^ing 
intervals, of the fluid iii the abdominal cavitjs showed a lowering o 
the freezing point in the shocked animals, a lowering which ^as not 
momentary but gradually tapered off over a two-hour period . The 
authors believe it is possible that this difference m freezing point might 
be due to a difference in the absorption of the sodium chloride lu the 
two series of animals and that the experiments give direct evidence that 
in anaphylactic shock the permeability of cells or cell membranes is 
definitely affected, although they cannot state whether this change is 
in relation to organic or inorganic substance, to crystalloids or to 
colloids. 
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Pellagra Prevention by Diet among Institutional Inmates.— Gold- 
iJEKGEii {Pub. Health Reports, 1923, 38, 2361) after reviewing the work, 
discusses the subject in the following terms: It appears, then, that at 
each institution at which the test was made, barring cases admitted 
as such during the progress of the test, pellagra promptly disappeared. 
And it is perhaps important to note that this was not merely a marked 
reduction in prevalence, but in each instance a complete disappearance 
of the disease. It may be noted also that the disease disappeared from 
the institutions at a time when it was highly prevalent at large in the 
corresponding States. Thus, judging by mortality reports, we find 
that in IMississippi there were 1192 deaths from pellagra in 1914, 
1535 in 1915, 840 in 1916, and 1086 in 1917; that in South Carolina 
there Y\ere 1649 in 1915, i29 in 1916, and 714 in 1917. For Georgia 
no reports are available for this period, but admissions to the Georgia 
State bamtarmm will serve as a good index of the yearly prevalence in 
that State. In 1914, of- 1427 patients admitted*, 194, or 13.59 per 
cent, v^re active cases of pellagra; in 1915, of 1683 admissions, 272 
or U).U) per cent, were cases of pellagra; in 1916, of 1331 admissions, 
o ’ "'I pellagra; and in 1917, of 1219 admissions, 

1 ?"^’ T'"'" Clearly, therefore, the dis- 

i • v^bc^ li""' uist.tutions under consideration must 

ia\c been due to something not operative at large or operative onlv 

n.unel%, tliat hygienic and sanitary conditions (excepting diet) con- 
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tinued unaltered, that admission of active cases and association of these 
with persons in the test continued without hindrance (and was partic- 
ularly frequent and free at the sanitarium), that considerable groups of 
persons in four separate endemic foci in three widely separated localities 
were involved— the something that operated to bring this disappearance 
about must have been the one factor, diet, close upon the modification 
of which disappearance of the disease followed. Since both pellagrins 
and exposed non-pellagrins were carried for as long as two and three 
years without manifesting recognizable evidence of a return or of the 
development of an initial attack of the disease, and since in one group 
of these the disease reappeared on departing from and again disappeared 
on returning to what, for this purpose, is considered to have been an 
appropriate diet, the inference seems clearly warranted that not only 
may pellagra be completely prevented by diet, but that it may be 
prevented indefinitely as long as a proper diet is maintained and without 
the intervention of any other factor, hygienic or sanitary. What food 
or foods, food factor or factors, in the diet are to be credited with the 
result under discussion, this experiment in itself does not definitely 
reveal. In planning the test diet we were guided by general observa- 
tion of the character of the dietary of well-to-do people and the results 
of certain epidemiological observations (4) which suggested that the 
disease was dependent upon a diet that was faulty and that this fault 
was, in some way, either prevented or corrected by including in the 
diet larger proportions of the fresh animal protein foods. The experi- 
ment may be therefore considered as, at most, suggesting that the fresh 
meat and milk of the diet were concerned in bringing about the pro- 
tective effect. 


The Transmission of Tetanus Antitoxin through the Placenta.— 
Ten Broeck and Bauer {Pwc. Soc. Exp. Biol, and Med., 1923, 20 
399) state that since the antitoxin level in the mother’s and child’s 
blood is, in the majority of cases at approximately the same level it 
seems probable that the placenta is permeable to this antibody. It 
also indicated that antitoxin has a much simpler structure than the 
other so-called immune bodies which fail to pass this organ. 

Egg Yolk in Pickets.— Hess (Proc. Soc. Exp. Biol, and Med., 1923, 
20, 369) concluded that egg yolk possesses marked anti-rachitic proper- 
ties for animals and for infants, far more than any natural foodstuff. 
It is very well tolerated and can be recommended as a supplement to ^ 
the dietarj^ of even very young infants, much as orange juice is used to 
protect against scurvy. The yolk has also curative value but definitely 
less than cod-liver oil. 


Notice to Contributors. — ^All communications intended for insertion in the 
Original Department of this Journai. are received only with the distinct under- 
standing that they are contributed exclusively to this Journau. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to — 

Dr. John H. JIusser, Jr., 262 S. 21st Street, Philadelphia, Pa., U. S. A. 



THE 


AMERICAN JOURNAL 

OF THE MEDICAL SCIENCES 

MAY, 1924 ■ 


OEIGINAL ARTICLES. 

EXPERIMENTAL STUDIES IN ELECTROIONIC 
MEDICATION. 

By George T. Pack, M.D., Frank P. Underhill, Ph.D., 

AND 

Joseph Epstein, M.D., and I. Newton Kugelmass, Ph.D., 

NEW HAVEN, CONN. 

(From the Department of Pharmacology and Toxicology, Yale University, 

New Haven, Conn.) 

Introduction. The so-called electrolytic absorption of drugs has 
fascinated the medical physicists for more than a century. At 
the present time this method is quite in vogue in England and 
France, but has suffered neglect in America, except in the dental 
profession. IS'Iost of the current literature, peculiar to this field 
of medication, is distinctly clinical in origin; the favorable results 
have almost invariably been attributed to the pharmacological 
behavior of the introduced drug, with little consideration of the 
physiological effects of the electrical current se. Bearing in 
mind the ancient aphorism, “Nature tends to effect a spontaneous 
cure,” we decided that a goodly portion of the accumulated data 
to date had not been collected under control conditions so satis- 
factory as to warrant such sweeping laudations upon this method 
of administration of drugs. Consequently, a series of laboratory 
ex])criments were performed, some of which are original; others 
arc repetitions under the standardization of controls, thus con- 
firming and contradicting previously published results. 

7 he Llcdrochcmical and Elcdrophysical Basis. A brief r^ume 
of electrochemical phenomena associated with this method is 

vot,, U>7, NO. M.\Y, 1924 
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necessary in order to comprehend the changes which occur within' 
the body subsequent to the introduction of drugs through the skin 
b^' means of the electric current. 

The galvanic or continuous current is applied to the phenomena 
which occur throughout the length of a conductor, the two ends 
of which are maintained, at different potentials bj" an electro- 
motive force. The tjqiical continuous current is that obtained 
from an ordinary galvanic cell consisting of two metals immersed 
in a conducting liquid. If we connect the free ends of the two 
metals (the so-called poles or electrodes) a continuous electric 
current is produced. If we insert the human bodj'^ (a conducting 
medium) in the circuit then the current will flow in the same direc- 
tion. . The point of entrance of the current is the anode or positive 
pole and the point of exit, the cathode or negative pole (Fig. 1). 




Fig. 1. — A, the galvanic cell (the arrow indicates the current course); B, the 
human body in the current circuit of a galvanic cell; C, the human body in a galvanic 
battery circuit. 


Conducting media of the electric current are aqueous solutions 
of acids, bases and salts. Arrhenius demonstrated that these 
substances (eIectroI\i:es) are dissociated or split in water info their 
constituent atoms or groups of atoms. called ions, which carry a 
positive charge or negative charge of electricity. Each molecule 
of the electrolyte furni.shes two kinds of ions with equal and oppo- 
site charges of electricity. 

The current remains constant so long as the potential at the 
extremities of the conducting medium remains constant and may 
be graphically portrayed (Fig. 2). 
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The current loses in strength because of resisting forces opposing 
it Tlie strength of the current that is actually effective in tip 
animal body, therefore, will increase with the number of galvanic 



cells, and will decrease with the resistance offered, and vice versa. 
Ohm’s law formulates this as: 

Current strength = Electromotive force (volts) 

(amperes) Resistance (ohms). 


The body resistance is variable and among the tissues the skin’s 
resistance is greatest. The resistance of the skin is less when 
moistened, especially over sweat-gland ducts or hair follicles, as 
shown by the use of colored ions, the glandular orifices being the 
site of the colored deposit. The order of resistance of animal tis- 
pics is bone > fat tendon skin >■ muscle > blood ^ nerve. ^ 
Die sinaller the surface of the electrode in contact with the skin the 
more the lines of electric fiux are concentrated in passing through 
the tissue immediately subadjacent to the electrode (Fig. 3). 
Considcnng tlic body tissues as aqueous ionic solutions, the 

]> .ys,cocliem,cal cftects of the electrical current upon solutions of 
electrolytes are; 

1. Orientation of ions. 

2. renetration of ions. 

3. Electrolysis. 

1. OncHtniion of Solutions of electrolvtes contain ions 

and molecules all m dynamic equilibrium among themselves and 

a solution, a rearrangement of the ions results at Thi 

positive pole 0„uZ h Z rZ? ® r'!'' ““ 

t j. laktb repel and unlikes attract.” The 
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effect then is simply directive, and this migration of the ions repre- 
sents to us that which Ave call an electric current in an electroljde. 


BODY 



INACTIVE 

ELECTRODE 


Fig. 3 


2. Penetration of Ions. We are indebted to Hittorf for the dis- 
covery that there is a wide variation in the velocity Avith Avhich 
the various ions migrate through the electrolyte, e. g., the hydrogen 
ion moA^es about five times as fast as the chlorine ion. ICnoAving 
that the electric current is transmitted through the electrolyte 
AA'holly by the charges carried by the moving ions, Kohlrausch, by 
quantitatively^ estimating these electric charges per unit of time, 
Avas able to deduce the velocity of the ions themselves in aqueous 
solution. This fact has therapeutic import, as we shall see later. 


Anode. 
M+ M+ 
R- R- 


The Penetration of Salts. 

Body. Cathode. 

Na+ Na+ Na+ Na+ M"*- M+ 

cr Cl- Cl- Cl- R- R- 

Before the Passage of Current. 


Anode. 

M+ 

R- R- cr 


Body. 

M+ Na+ Nn+ Na+ 
Cl- Cl- Cl- R- 


Cathode. 
Na+ M+ M+ 
R- 


After the Passage of Current. 


Although the quantity of the substances separating at the elec- 
trodes is proportional to the quantity of the current, the migra- 
tional velocity of the ions is independent of this electrical force, 
according to Hittorf. (Many of these ions are lost, only a portion 
of them migrating or transferring; the quantity of cations and 
anions of this latter number, hoAA^ver, has an equal ratio to that 
of the migrational velocity of cations and anions.) Hittorf, more- 
OA’^er, found that the concentration of the solution is the all-impor- 
tant factor. We are cognizant of this fact— that the greater the 
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rle^rree of dissociation of the solute, the greater the facility with 
thick the current travels, since the conductance 
due to the dissociated parts of the molecules. Hittort turtUer 
found that the large number of undissociated molecules in the 
concentrated solution offered a considerable degree of resistance to 
Srition of the ions among them. This resistance may be 
overcome by increasing the dilution (and consequently the degree 
of dissociation) until a certain point is reached where dissociation 
is complete and the maximal value of electrical conductance is 
obtained. This serves to demonstrate to us the fallacy m the 
use of concentrated solutions of drugs at the electrodes. 



"^Ve may state then that the percentage of the solution used is 
unimportant (provided it is dilute enough), since the quantity of 
ions introduced into and through the skin is more or less propor- 
tional to their chemical equivalents.^ Quite at variance with the 
velocity of the ions, the number of migrating ions is dependent 
on the quantity of current— the milliamperage— since more ions 
arc necessary to transport the electrical charges. The migrational 
veloedy is important, nevertheless, in the passage of the current 
smee. the quicker moving ions convey the greater part of the cur- 

nmt. r. g., liydrogcn ions carry five times the quantity of electricity 
that IS earned by chlorine ions. 



630 PACK, UNDERHILL, EPSTEIN, KUGELMASS: 

3. Electrolysis. Permit one arm of the body to be immersed in a 
solution of NaNOs at the positive pole, with the other arm in a 
IV 2 SO 4 solution at the negative pole. The attraction and repulsion 
of anions and cations by anode and cathode may then be graphically 
portrayed (Fig. 4). The Na and SO4 ions are the migratory ions 
within the body. When these ions reach the electrodes of their 
respective destinations (assuming that the body is a permeable and 
conducting medium) they give up their charges and , consequentl.y 
are released in the electricall}’^ neutral state. Having lost their 
charges, they unite with water forming NaOH around the negative 
pole and H 2 SO 4 at the positive pole. These changes are indirectly 
the secondary effects of the electric current (Pig. 4), 



Since platinum is an inactive electrode, these chemical changes 
at the poles are devoid of particular significance, providing plati- 
num is utilized, although in time a polarization and a consequent 
antagonistic polarization current may develop. However, if the 
electrode is a soluble one it will react chemicallj^ with the acid or 
base and consequently may interfere with the success of the e.vperi- 
ment. In some instances the electrode is intentionallj'^ composed 
of the same metal as the cations of the medicament to be intro- 
duced, in which case the continuous solution of the electrode by 
newly formed acid occurs. This is desirable, since it augments the 
supply of these particular ions within the solution; for e.xainple, a 
positive zinc electrode in a solution of zinc sulphate. 
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To use otlicr than an 


Her tiian an inactive electrode, except in the above 
instance, complicates the study of this method of introducing drugs. 
A'letals hi<dier in the electromotive-force series displace interiorly 
placed mebals from their salts; thus, a zinc electrode in a solution , 
of mercuric nitrate deposits mercury and forms zinc nitrate, wlncn 

then assumes the role of electroljde. 

Experimental Procedure, The electrodes are applied to the human 
body by one of two methods. The arms or legs may be irnmersed 
in separate solutions, which in turn are in contact with the elec- 
trodes. One solution contains the medicament to be introduced 
through the skin, the other solution being 1 per cent NaCl. The 
positive or negative electrode is utilized according to whether the 
desired ion is cation or anion. 

The other method is the employment of thick layers of lint, 
saturated with the solution, between the skin and electrode. The 
introducing pole is placed over that area of skin, through which 
the drug desires ingress. The opposite pole may be placed Q,ny~ 
where on the body. We have mentioned the concentration of 
acid and alkali forming at anode and cathode. To circumvent 
the deleterious action of these caustics upon the skin, very thick 
layers of lint must be employed, or a porous cup may intervene 
between electrode and lint (Inchley).^ The lint must be applied 
smoothly, contact being even, otherwise a burn may result.® An 
instance of this may be cited in Rolfe’s careful adaptation of sheet- 
zinc electrodes to fit in the folds of the nates during the treatment 
of pruritus ani.® 

The quantity of current comfortably tolerated by the patient is 
2 or 3 raa. (Fowler^ used 20 to 30 ma. for one-half hour.) A 
greater milliamperage provokes decidedly unpleasant sensations of 
burning, pricking and throbbing. The larger the electrodes, the 
less discomfort attends the passage of the current. Some thera- 
]ientists advise using a current of 2 or 3 ma. per 1 sq. cm. of elec- 
trode surface.® The quantitative factor in this mode of drug 
•administration is not only the strength of current, but also the 
duration of its passage. The product of - the number of milli- 
amperes per 1 sq. cm. of electrode contact, by the time of the 
passage of the current, gives a figure which is approximately pro- 
liortional to the number of ions introduced,® e. g., 1 ma. for thirty 
mmutes is equivalent to 2 ma. for fifteen minutes. 

AMiat \mltage is necessary for the success of this procedure? If 
we recall Ohm’s law we may then realize that the voltage employed 
depends upon the resistance of the individual. The human body 
IS remarkably resistant to the passage of the electric current 

nnnl^U-, -n ^ fT" ‘7"'’'' “ on lower 

ni.iiii nalia. Ihe electrodes, ot course, are in apposition with the 

.k.n hefore the current is turned on, the milliampLge and viuce 
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being gradually increased from zero to the desired amount and as 
slowly decreased at the completion of the treatment. This prevents 
shock and permits the tolerance of a stronger current. 

The drug should be dissolved in the preparation to make a 1 per 
cent solution. 

In the human experiments the immersion method onlj^ was used. 
With dogs as the experimental animals, the topical applications of 
lint upon abdomen and chest were employed. 



Plate I 


Plate I demonstrates how frogs were arranged. The live frog is 
suspended, one leg dipping into one arm of a U-tube, which con- 
tains the solution of the drug. The other arm of the U-tube holds 
platinum electrode.- The opposite pole is a metal band upon lint 
surrounding the abdomen. The rheophores may be seen leading 
to the source of the current. Symptomatology was the only 
' criterion of the success of this measure. We realize that the skin 
of the frog is not comparable to human dermis, because it is more 
permeable, and in addition has under it numerous lymph sacs which 
facilitate systemic absorption. Nevertheless, the relative rapidity 
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of absorption with and without the electric current is instructive 

The mode of procedure with the rabbit: The unnaicotized 
animal is placed upon a rabbit board. The dependent ears are 
placed within two beakers. One beaker contains a solution or the 
drug the other a 1 per cent solution of NaCl. Platinum electrodes 
immersed in the solutions connect with rheophores to the source 

of the current. , w , n n * 

The methods of procedure may be tabulated as toliows: 

1 The influence of the electric current upon the absorption of 


metals. , i • p 

2. The influence- of the electric current upon the absorption ot 

alkaloids and glucosides. 

3. The influence of the electric current upon the absorption of 


halogens, non-metals and acids. 

4. Detoxication of the body by means of the electric current. 

5, The treatment of experimental infections by electrolysis. 

The Influence of the Electric Current upon the Absorption of Metals. 
h'lERCURY. Because of the many disadvantages attending the 

administration of mercury in the treatment of syphilis, we deemed 
it opportune to test the efficiency of this method. Dogs and 
rabbits were the experimental animals. A typical protocol is 
submitted. 

Experiment VI.— Rabbit II; weight, 1.4 kg. 

Purpose. Introduction of mercury into the body by the electric 
current. 

ConMiions. Voltage, 20; milliamperage, 7; electrodes, platinum; 
time, two hours daily for three days. 

Methods. The rabbit ears were immersed in two beakers con- 
taining respectively NaCl (1 per cent) and Hg(N 03 )o (3.2 gm. per 
100 cc) M/10. The negative pole was inserted in the former solu- 
tion, and the positive pole in the latter. 

Remarks. After five minutes small corroded areas began to 
form on the positive ear. They were seen to commence in a form 
resembling small red blisters about 2 mm. in diameter, with a 
white mucoid-like pin-point area in the center. IMany of these 
coagulated blisters later became confluent. These lesions may be 
attributed to phenomena induced by the passage of the current, 
inasmuch as similar lesions by current and control immersions 
were not provocative of any disturbances. 

_ Spmptonm.^ Symptoms indicative of mercurial poisoning(nephri- 
tis, stomatitis, diarrhea) did not appear. Daily urine analyses 
o\er the period of a week did not detect mercury by such methods 


‘^M>onment was carefuUy controlled by noting: (a) The in 

r ”! lror;i.vsH"f r"" 
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as the Reinsch, potassium-iodide and zinc-amalgamation tests. 
Feces were likewise negative. 

Similar negative results were found in 2 dogs and 5 other rabbits. 
The explanation is, no doubt, the same as Turrell’s excellent reason- 
ing for the non-absorption of zinc:® “The zinc ion attracted from 
the positive electrode to the negative pole, on arriving at the sur- 
face of the body, lags behind, and the current is carried on much 
faster by the H ions of the tissues. The zinc ion is thus free to 
enter into chemical combination with the tissue constituents and 
forms an oxj^chloride of zinc, which is electricallj'' deposited upon 
the superficial tissues. The process is one of electrodeposition, 
resembling electroplating of commerce. '. : . The skin or 

mucous membrane thus forms a ‘virtual’ negative pole.” This 
is exactly what happens in the experiments with mercury. As 
long as the mercuric ions are electrically charged they do not 
chemicall}'' unite, but as soon as they lose their charge they form 
''meTc^rie-proteinate with the tissues. This coagulation occurs 
quite superficiallj'', but in time is , redissolved in the body fluids. 
Turrelh® quotes Sir Oliver Lodge as saying: “The procession of 
ions continues until it meets with some discontinuity— either some 
change of liquid or some solid conductor. At a change of liquid, 
another set of atoms continues the convection.” He further cites 
Chatsky’s experiment, as confirming the theory that when a change 
of liquid occurs in the interpolar path there is a transferal of elec- 
trical charges by the ions. It is our belief that this obstacle occurs 
quite frequently, due to such things as the superficial circulation 
in the skin, lymph currents, etc. 

Cross,® by an experiment in vitro, concludes that the slow migra- 
tion of the lead ion is due to its precipitation with salts of the tissue. 
He simulates the colloidal -tissue fluids by using a solution of gela- 
tin in tap-water. We must agree that the body is a complex 
electrolyte. 

We believe also that the relief experienced in the stiff joints of 
rheumatoid arthritis by the ionization treatment with the mer- 
curic ion of mercuric succinimide (Clark) is due to the electric 
current itself, and not to the introduction of the mercuric ions. 

Zinc. Although we did not use zinc in our experimentations, 
j^et it is considered here because it proves that the heavy metals 
are efficient onlj'' for local therapy and not for systemic adminis- 
tration, i. e., bj^ the electroionic method. Dilute solutions of ZnCk 
or ZnS 04 applied at the positive pole have been reported by Friel” 
as beneficial or curative in the following conditions: Empyema 
of maxillarj’-, frontal and sphenoidal sinuses, impetigo of face, 
eczema, ulcers of arms and legs,, chronic otorrhea.^® Rolfe® uses 
zinc ionization in the treatment of pruritus ani, while Clark® 
enumerates a host of localized lesions for which zinc therapy has 
been employed. 
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Treatment of Tumors. Borrel ct 'al^^ treated implanted sar- 
coma in rats' by fixing positive carbon electrodes on compresses 
saturated with various metallic solutions over tlie tumor. ^ 
tive results were obtained in a number of instances, especially by 
the lead ion. Disappearance of a cancer of the rectum has been 
reported, by Wardle,i^ subsequent to zinc ionization, using a cur- 
rent of 60 ma. for thirty minutes on alternate days. Clark removes 
multiple warts by magnesium ionization. It is agreed that the 
metals deposited on the surface of the tumor are somewhat corro- 
sive, but the destructive action is probably not due to this alone. 
Referring to the above protocol, it is noted that even a milliamper- 
age of 7 produces coagulative phenomena. A milliamperage of 60 
would be quickly destructive. Liquefaction occurs at the nega- 
tive pole; coagulation at the positive. This latter phenomenon is 
utilized in the coagulation of blood in aneurysmal sacs by electrolysis. 
All of these facts lead us to believe that the good results obtained 
in the treatment of tumors, and the various local lesions mentioned, 
are due in large part to the action of the electric current i^er se. 

jSIagnesium (Calcium Antagonism). Magnesium anesthesia 
cannot be induced in the rabbit by ionic medication. Success was 
obtained with frogs as the experimental animals. Control immer- 
sions were unproductive of any symptoms. 


Experiment XXV.— Frogs. 

Purpose, (a) To induce anesthesia by the introduction of mag- 
nesium into the body by the electric current; (6) to antagonize 
magnesium action by calcium similarly exliibited. 

Condiiiojis. Voltage, 10; milliamperage, 0,5; electrodes, plati- 
Timc: Part a, six minutes; Part b, seven minutes. 


num. 


Methods. The frog was placed within the circuit, after the 
arrangement illustrated in Plate I. MgS 04 (5 per cent) was placed 
witliin the U-tube at the positive pole. Later CaCb (5 per cent) 
rcphiced the magnesium sulphate solution. 

Si/mi)foms. One and a half minutes after the initiation of the 
current flow, the respiration became quite rapid, subsiding quickly 
to extremely slow ones. Flaccidity was noted at the two-minute 
interval At six and a half minutes the frog was entirely flaccid. 
The animal ^Yas parcotized and anesthetized, as judged from the 
response to stimulation. Pupils were contracted to the degree of 
narcosis. At this point the iMgS 04 was removed and the CaCL 
substituted. One-lialf minute later the pupils began to increase 
in size, ihe animal again responded to stimulation. Recoverv 
had evidently occurred. However, seven minutes subsequent to 
the calcium substitution, the frog became quite stiff. The punils 
were again contracted. Examination revealed that this condition 
was not a true spasticity, Imt a rigor, which probablv accounts 
for the terminal pupillary and .skeletal muscle changes ' 
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Remarks. The systemic symptoms are attributed to lymphatic 
absorption, subsequent to the introduction of these metals through 
the skin. The Mg-Ca antagonism was earlier discovered by 
hleltzer. 

Baeitjm. Experiments with barium chloride were negative, 
although conducted in a manner identical with the above. The 
end-point desired was the death of the animals with the ventricles 
in systole and the auricles in diastole. 

The Influence of the Electric Current upon the Absorption of Alka- 
loids — Neutral Principles, Etc. Steychnin. Stephen Leduc, the 
father of electroionic therapy, first produced strychnin convul- 
sions in a rabbit by “driving” in the strj^chnin ion by means of 
the galvanic current. Inchlej^ has recently confirmed this, but 
has modified Leduc’s theory by stating that strychnin is fatal 
because it is carried by the blood stream from the superficial tissues 
to the spinal cord. A protocol of one of our typical experiments 
is as follows: 

Experiment XXI.— Rabbit; weight, l.S kg. 

^Pnryose. To introduce strychnin into the body by the electric 
current. 

Conditions. Voltage, 20; milliamperage, 12.5; time, 6.38 to 7.40 
p.M. (sixty-two minutes). 

Procedure. Ears of rabbit were immersed in beakers; positive 
pole, beaker of 2 per cent strychnin sulphate; negative pole, beaker 
of 1 per cent sodium chloride. 

Observations. 7.00: Definite general hypersensitiveness to touch; 
reflexes very acute; twitches to stimulation; marked defecation. 

7.40: Sudden opisthotonic con\mlsion Avith cessation of respira- 
tion, 

7.45: Rabbit removed from board; body is stiff and arched; this 
gradually was replaced by tremors and finally flaccidity; another 
convulsion followed, during which death occurred at 8.00 P.M. 

Remarks. Control experiments of (a) immersion and {b) current 
alone were negative. 

Experiment XXD^— Frog. 

PurjMse. Strychnin introduction, as above. 

Conditions. Voltage, 20; milliamperage, 

Procedure. (Plate I.) Two per cent strychnin sulphate at posi- 
tive pole in U-tube. 

Observations. 10.38 to 10.40: Current on. 

10.40: Current off; leg washed thoroughly. 

10.50: H>q>ersensitiA'eness. 

11.00: Tj’pical conAUilsions, 

Control. No current used; leg immersed as above. 

10.59 to 11.01; Leg immersed in 2 per cent strychnin sulphate. 
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11.01: Leg washed thoroughly. 

11.35: Slight hypersensitiveness. 

11.55: More hypersensitive. 

12.45: Typical convulsions. ^ _ 

Remarks. The difference in the rapidity of the onset ot con- 
vulsions may be attributed to the influence of the electric current. 

PiCROTOXiN. Experiment XXXIL— Frogs. , . , 

Purpose. Picrotoxin introduction through the skin by the 

electric current. 

Conditions. Voltage, 20; milliamperage, 

Procedure. (Plate I.) Two-fifths per cent picrotoxin at positive 
pole in U-tube. 

Observations. 4.29 to 4.35: Current on. 

4.32: Hypersensitive. 

4.35: Current off; typical convulsions; picrotoxin croak, etc._ 
Control. 4.40 to 5.10; Leg immersed in 0.4 per cent picrotoxin; 
no current. 

5.10: Convulsions. ■ 

Remarks. The electric current hastens the skin absorption of 
picrotoxin; picrotoxin is a poor electroljde. 


Veratrin. Experiment XII.— -Frogs. 

Purpose. Veratrin introduction through the skin by electric 
current. 

Conditions. Voltage, 20; milliamperage, 

Procedure. (Plate I.) Two per cent veratrin at positive pole 
in U-tube. 

Observations. 5.29|to5.30: Duration of current and immersion 
of leg. 

5.31 : Characteristic veratrinization. Frog is clumsy. Muscles 
contract well, but do not relax. 

Control. 10.35 to 10.36. Leg immersed in 2 per cent veratrin 
solution. 

10.45; Definite signs of veratrin action on skeletal leg muscle. 

Remarks. Veratrin is absorbed very quickly by the frog skin, 
but much more quickly with the aid of the galvanic current. 

Nicotin. Nicotin is absorbable by human skin. It is quite rap- 
idly absorbed from mucous membranes, hence is likewise absorbed 
with case by the frog’s skin. 


Experiment XXII.— Frogs. 

Purpose. The absorption of nicotin through the frog’s skin wi 
the aid of the electric current. 

( and it ions. Voltage, 20; milliamperage, -J. 

; W„rc. (Plate I.) Onc-twenty-fifth per cent nicotin nine 
at positive pole in L-tube. ^ 
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Observations. 11.12 to 11.15: Current on and leg immersed. 

11.15: Current off; leg rinsed. 

11.25: Xicotin convulsions; clonic; independent of sensory 
stimulation. 

Control. 11.28 to 11.31: Leg immersed; no current, 

11.31: Leg rinsed, 

12.20: Individual muscles are hypersensitive; fine tremors like 
fibrillations; no convulsions. 

Remarks. The electric current facilitates the absorption of 
nicotin. 

Curare. Rabbits could not be curarized by means of the gal- 
vanic current, although a milliamperage of 12 for one and a half 
hours was used. 


Experiment XXIII.— Frogs, 

~ CPnrjjose. To introduce curare through the skin by means of 
the galvanic current. Identification bj^ a duplication of Claude 
Bernard’s classical experiment. 

Conditions. Voltage, 20; milliamperage, |. 

Procedure. (Plate 1.) Both sciatic nerves were exposed as high 
on thigh as possible. One leg was ligated tightly, leaving the 
nerve excluded from the ligature. The unligated leg was immersed 
in 0.5 per cent curare at the positive pole. 

Observatioti. 10,00: Immersion and current on. 

10.05: Diminished response of unligated leg to sciatic stimula- 
tion. 

10.07: Definite curarization. 

Symptoms, (a) Stimulation of sciatic nerve of ligated leg; con- 
traction of gastrocnemius of ligated leg; the ligation prevents the 
curare from reaching the myoneural junctions via the circulation. 

(b) Stimulation of sciatic nerve of unligated leg; corresponding 
gastrocnemius does not contract, but muscle of ligated leg weakly 
responds; this is a reflex through the spinal cord, since the sciatic 
nerve contains both motor and sensory fibers. 

Control. Prepared exactly as above. Leg immersed for nine- 
teen minutes; no action. 

PiLOCARPiN. Experiment XXIX.— Rabbit; weight, 1.7 kg. 

Purpose. To introduce pilocarpin into the body b}^ means of the 
galvanic current. 

Conditions. Voltage, 20; milliamperes, 13; time, 2.55 to 3.40. 

Procedure. Rabbit’s ears immersed; positive beaker, 0.4 per 
cent pilocarpin hydrochloride; negative beaker, 1 per cent sodium 
chloride. 

Observations. 2.55: Immersion; current on. 

3.20: Definite salivation and epiphora. 
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3 40 • Sialagogue action marked (saliva drips from mouth) , 
epiphora increased; the pupils were not contracted; heart-rate is 
normal; these latter two findings engender doubt as to whether 
pilocarpin is actually introduced; however, the accelerated glandular 

activity is suspicious. . . ' 

Control Negative for immersion of ears m pilocarpin solution. 


Caffein. Experiment XXXVI.— Rabbit; weight, 2.1 kg.^ 
Pitryose. To produce diuresis- by the electroljdic introduction of 
caffein through the skin. 

Conditions. Voltage, 20; milliamperage, 12^; time, two hours. 
Procedure. Controls were first run on the same rabbit; each 
rabbit was deprived of food and water for ten hours previous to 
the experiment; the normal two-hourly output averaged from 1 
to 3 cc of urine; ears were immersed; positive beaker. contained 1 
per cent caffein citrate; negative beaker contained 1 per cent sodium 
chloride; upon removal from the rabbit board, the animal was cath- 
eterized every two hours and the volume carefully measured. 

Residts. Control rabbits and those utilized in the experiment 
alike secreted an average of 1 to 3 cc of urine every two hours; not 
enough caffein was introduced to modify the secretory activity of 
the kidney. 

Loc.\l Anesthetics. These confirm the restriction of value of 
ionic therapy to local areas. 

(a) CocMN. Human subject. 

Puryose. To produce local anesthesia by the introduction of 
cocain into the skin. 

Conditions. Voltage, 20; milliamperage, 2. 

Procedure. Immersion method. One finger in beaker containing 
1 per cent cocain hydrochloride at positive electrode; another finger 
in negative beaker containing 1 per cent NaCl. 

Observation. 3.17 to 3.27; Current period. 

3.27: Finger definitely anesthetized and numb; feels asleep; 
pain not completely absent over entire area of immersion. 

4.30: Skin still numb. 


4.50; Skin has regained normal sensiti\’ity. 

Controls, (a) Immersion in 1 per cent cocain solution without 
the current gives negative results. 

{b) The current by itself produces a prickling sensation. 

Remarks. This method has been used clinically. The directions 
call for 3 ma. of current per 1 sq, cm. of surface immersed. Fette'* 
stakes that cocain anesthesia by the electroljdic method lasts four 
to live hours; the reason for the relative prolongation of local 
ancstliesia by this method over that of hypodermic injection he 
attributes to the following facts: Cocain, given hjiiodermatically 

mctliml of ohsorption all osmotic conditions are dominated, and 
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the cocaiii enters the cells instead of bathing them so that “the 
ions accumulate and remain in static equilibrium as a store supplj’’ 
for gradual elaboration by the protoplasm.” We do not find cocain 
anesthesia prolonged by this method, 

(b) Procain. Human subject. 

Pur'pose. To produce procain anesthesia by driving in procain 
into the skin by the galvanic current. 

Conditions. Voltage, 20; milliamperage, 2. 

Procedure. Immersion method. One finger in beaker containing 
5 per cent procain at positive electrode; another finger in negative 
beaker containing 1 per cent NaCl. 

Observations. 3.38 to 3.48: Current period. 

3.50: Definite numbness, but not complete anesthesia for pain. 

4.30: Sensations have returned to normal. 

(c) Bum^. Human subject. 

Purpose. To produce local anesthesia bj’^ the electrol54;ic intro- 
duction of butyn into the skin. 

Conditions. Voltage, 20; milliamperage, 2. 

Procedtire. Same as above, only positive beaker contains 1 per 
cent butyn. 

Observations. 4,01 to 4.11: Current period. 

4.12: Finger numb; same degree as with procain. 

4.30: All numbness gone. 

Remarhs. Anesthesia is much shorter than with procain, and 
very much briefer than with cocain. 

(d) Benzylcarbinol. Human subject. 

Purpose. To produce local anesthesia by benzylcarbinol, elec- 
. trically introduced. 

Conditions. Voltage, 20; milliamperage, 2, 

Procedtire. Same as above, only positive beaker contains 1.5 per 
cent benzylcarbinol. 

Observations. 4.46 to 4.53 : Current period. 

4.53: Slight, insignificant, temporary numbness. 

(e) Salicain. Human subject. One per cent solution. This is 
an extremely poor electrolyte. No action could be noted. 

Quinin. The local effects of quinin, introduced into the skin by 
the electric current, have been reported beneficial in cases of herpes 
zoster. According to Jacoby,^® quinin has subsequently been recov- 
ered from the urine. 

Atropin. Although the rabbit is markedly tolerant to atropin, 
Inchlej^ causes a paralysis of the cardiac vagal endings by the 
introduction of the atropin ion, with the current localized in the 
tongue. 

Aconitin. Inchley produced delirium cordis and death in a 
rabbit, with the introduction of the aconitin ion, by a milliamper- 
age of 25. B. W. Richardson, in 1859, locally anesthetized skin 
areas with aconite by utilizing this method. 
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The Influence of the Electric Current upon the Absorption of Halo- 
gens, Non-metals. Acids, Etc. The halogens, non-metals and acid 
radicals are negative ions or anions and consequently are intro- 
duced at the cathodal pole. , 

Cyanides. Leduc originally performed this experiment which 
has been validated recently by Inchley.'*- These phenomena are 
adumbrated in the following protocol: 

Experiment XIX. — Rabbit; weight, 1.6 kg. 

Purpose. To introduce cyanides into the body by the electric 

current. 

Conditions. Voltage, 20; milliamperage, 12.5. 

Procedure. The ears of rabbit were immersed in beakers. Posi- 
tive pole, beaker of 1 per cent sodium chloride; negative pole, 
beaker of 5 per cent sodium cyanide. 

Observations. 5.50 to 6.25: Immersion and current on. 

6.10: Tonic convulsions commence and definite air-hunger 
appears; the symptoms progress gradually. 

6.15: Respiration is quite labored; eyeballs protrude, etc.; 
respiration became weaker and weaker, until the rate was only 
19 per minute; the mouth was open wide and the breath came in 
gasps; conjunctival reflexes were absent; the animal was almost 
dead. 

6.25: Animal removed from apparatus. Sodium thiosulphate 
injected subcutaneously. Venesection reveals blood of a cherry-red 
color. 

Remarlcs. The cyanide ion easily enters at the negative pole. 
Systemic absorption via circulation completes the introduction. 
Attention is called to the fact that by this method the cyanide ion 
is only gradually absorbed, so that the sequence of symptoms are 
well portrayed. 

Control. Ears immersed for one hour in solutions of identical 
character and strength; the electric current was not used; no 
symptoms developed. 

Nitrites. The subcutaneous administration of 1 grain of 
sodium nitrite is sufiicient to produce a fall in blood-pressure of 
10 to 12 mm. of mercury. That the characteristic vasodilation 
does not follow the electroljdic method of absorption, is apparent 
in Graph I. The nitrite ions may form a quite stable chemical 
union with tlie superficial tissues, and, in addition, the quantity 
or concentration of these nitrite ions absorbed by the circulation 
may be insufficient at any one time to provoke a noticeable pharma- 
cological cfTcct. 

Experlment lx. -D og; weight, 7.6 kg. 

l^irposc. To produce vasodilation and a consequent fall in blood- 
pressure by the electrolytic absorption of the nitrite ions. 
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Conditions. Voltage, 20; milliamperage, 15; time, 4.05 to 5.55. 

Procedure. The topical application method was utilized. Sod- 
ium nitrite (5 per cent) solution saturated the lint pad at the nega- 
tive pole, which was a platinum plate 3 by 4 inches; at the positive 
pole was sodium chloride (1 per cent) solution. Mercury mano- 
metric readings of the carotid blood-pressure were taken. The 
depth of ether anesthesia was carefully regulated. 

Observations. (See Graph I on page 630.) 

Control. The dog was susceptible to nitrite influence as revealed 
by the terminal h3T3odermic injection. 

Salicylates. Clark® tabulates the pathological conditions, for 
the treatment of which a 1 per cent solution of sodium salicylate 
is used at the negative pole: Mjmsitis, lumbago, sciatica, trigem- 
inal neuralgia, chronic rheumatism and gout. Each rheumatic 
joint is treated locally'’, so that, theoretically, beneficial results are 
not dependent on the presence of the salicyl ion in the general 
tissues. Inchlej’’,^ emplojnng a current of 25 milliamperes, through 
an electrode of 20 sq. cm., was not able to introduce the salicjd 
ion deeper into the joint than occurred with the hypodermie admin- 
istration of sodium salicjdate. The depth of penetration was 
ascertained by staining the excised tissue with ferric chloride. 
Insomuch as the deeper-joint struetures were unstained, we might 
infer that this is fallacious therapjL Cross® attributes the benefits 
from salicjdate ionization as due to “drastic tissue disturbances, 
rather than the chemical effects of the specific ion, e. g., in sciatica 
15 ma. are necessarj^ to insure relief.” 

Inchley was able to recover 0.8 mg, of salicjdate in the urine at 
the completion of the first thirty minutes of the above quoted exjDeri- 
ment. Evidently a certain amount of circulatory absorption occurs. 
We, like Maute, were unable to confirm these urinarj'' findings. 

The following experiment was planned Avith the purpose of 
demonstrating’ whether sufficient salicyl ions can be introduced to 
produce systemic effects. 

ExPERiaiENT XXX VIII.— Rabbit; weight, 2 kg. 

Purpose. To test the antipj^retic poAA^er of the salicjd ion, 
introduced bj-^ electrolytic absorption from the skin. ' 

Conditions. Voltage, 20; milliamptyage, 12.5; time, 11.00 a.ji. 
to 1.00 P.M. 

Procedure. Albumose fever was attempted bj'- hj^podermic injec- 
tions of Witte peptone. This was not so productive of pyrexia as 
were bacterial emulsions of Bacillus coli, given intraperitoneall3^ 
The temperatures in our series of 3 rabbits rose to approximate^" 
41° C. (rectal) from a normal temperature of about 38.5°. The 
rabbit was placed on animal board. Ears immersed. Positive 
beaker contained 1 per cent sodium chloride; negative beaker 
contained 1 per cent sodium salicylate. 



EXPEniJIENTAL STUDIES IN ELECTROIONIC JIEd'iCATION 643 

Controls. The drop in temperature at first was considered 
specific. However, the same occurred by using sodium chloride 
solution at both poles. A control, with the rabbit in position on 
the board only, and no electric current, causes us to believe that 
the 'fall in temperature is due to the vascular changes induced by 
the rabbits’ position on the board. 

Analysis. Urinalysis is negative for salicylates. 

Iodides. Theodore Clemens, in 1858, was the first physician to 
advocate the clinical use of the_electrolytic trausmission of iodin. 
His purpose was to further the lysis of syphilitic scleroses. A few"' 
of the pathological conditions for which the electroionic application 
of iodin has been reported efficacious are: Localized syphilitic 
infections, lead palsy, labyrinthian deafness, small skin and mucous 
membrane tumors,^® certain iodin-deficient goiters,* cicatrices, 
keloids^* and pruritus ani.® 

Iodin has been detected in the urine subsequent to its electro- 
lytic introduction. Bourguignon, by experiments upon himself, 
quantitated the daily urinaiy excretion of iodin. By emplojdng 
10-ma. current for three minutes daily he was able to recover 
6.4 rag. of iodin in the twenty-four hour urine sample. However, 
as Turrell says, the presence of iodin in the urine does not confirm 
its deep penetration in the local area of application. 

Experiment XL— Human. 

Pvrpose. To introduce I from Nal into a human subject. 
Conditions. Voltage, 20; milli amperage, 2; time, fifteen minutes. 
Proecdfurc. Five per cent Nal on negative pole; hand and 
wrist immersed. One per cent NaCl on positive pole; hand and 
wrist immersed. 

Observations. The burning and tingling sensation at the positive 
pole is decidedly unpleasant. 

Results. Urinalysis on three subsequent days were negative for 
iodin. 

^Jlcmarlcs. This is contradictory to Bourguignon’s findings. 
Tlie number of milliampere minutes (10 ma. X 3 min. = 30 and 
2 ma. X 15 min. = 30) are the same, hence theoretically a propor- 
tionate amount of iodin should be absorbed. The negative find- 
ings here can probably be attributed to the short duration of the 
cxiicrimcnt. 

Tlmt iodin Js elcctrolytically absorbed from the .skin is an 
ac'tuality. V'itness the following protocol: 

Expeiument XV.-Rabbit; weight, 1.3 kg. 

iVpow. To introduce I from KI through the skin bv means 
oi the galvanic current. 

( ondifions. Voltage, 20; railliampcrage, 

■1.4.} p.M. 


7-?,; time, 2.45 to 
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Procedme. Rabbit ears immersed. Potassium iodide (4 per 
cent, in negative beaker; sodium chloride (1 per cent) in positive 
beaker. 

Residts. 5.00 p.m.: Rabbit catheterized ; urine gave strongly 
positive iodin test. 

April 4, 1923. 10.00 a.m.: Urine positive for iodin. 

April 5, 1923. 10.00 a.m.: Urine positive for iodin. 

Conirok. These were negative. Immersion of rabbit ears in a 
concentrated solution of iodin (5 per cent) in KI solution (4 per 
cent) for two hours, was not attended bj^ sufficient absorption of 
iodin, to be detected by excretion in the urine. 

Remarks. Iodin is readily absorbed through the skin from an 
ointment or alcoholic medium, but not from an aqueous solution. 
The galvanic current greatly facilitates the ingress of the iodin 
ion from the latter solution. 

Detoxication of the Body by Means of the Electric Current. W. I. 
hlorton suggested that, insomuch as ions can be driven in through 
the skin, a reversal of current might be an efficient means of detoxi- 
cating the body from such poisonous metals as lead and arsenic. 
This theoretical suggestion has found clinical expression in the 
so-called electrolytic treatment of lead poisoning, wherein the 
patient is partially immersed in a weak saline solution at the 
negative pole. We have been unable to find data confirming 
the exodus of lead. 

Actuated by the above, we experimentally poisoned rabbits with 
mercuric acetate and attempted to withdraw some of the mercury 
ions through the skin of the ear of the rabbit. At frequent inter- 
vals the beaker at the negative pole was tested for mercury. In 
no instance was mercury found. 

The hjqiothesis is without merit. The relative proportion of 
mercury or lead ions with the other ions normally present in the 
tissues is infinitely" small. Must we suppose that the electrical 
charges have a specific affinity for the mercury or lead ions? This 
is manifestly untrue for two reasons. There are many ions (such 
as H ion) within the tissues that migrate with a much greater 
velocity than does lead or mercury, hence these would carry the 
majority of the electric charges. Again mercury" and lead form 
somewhat insoluble organic salts (albuminates, etc) which do not 
ionize, and in addition remain intact within the body for a long 
period of time. 

Experiment XVI.— Rabbit; weight, 1.5 kg. 

Purpose. To detoxicate the body" of the iodin from sodium 
iodide. 

CondUions. Voltage, 20; milliamperage, 10. 

Procedure. Rabbit’s ears were immersed in two separate beakers. 
Both beakers contained sodium chloride solution (1 per cent). 
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Positive electrode in one beaker and negative electrode in the 

other. , , . , • • u 

10.28: Five grams of sodium iodide m solution were given by 

stomach-tube. Samples of fluid were taken at intervals from the 
beaker at the positive pole and tested for iodin. 

Observations. 10.55; No iodin demonstrable. 

12.00: Very faint iodin test. 

12.15: Definite positive starch test for iodin. 

Remarlcs. This experiment was verified several tirnes.^ The 
results are not as paradoxical as they may seem. The iodin ion 
migrates with a velocity equal to that of the chlorine ion. Further- 
more the iodides exist in the circulating fluids as such and hence, 
are available for ionic migration. The proportion of iodin to 
chlorin ion leaving the body to appear at the positive pole is, no 
doubt, the same as their relative ratio in the blood stream; so there 
is no selection of the iodin ions to carry the electrical charge^, 
with the exclusion of all other ions. The human excretes some 
iodin in sweat; but because rabbits lack sudoriferous glands this 
withdrawal of iodin through the skin is all the more conclusive. 

The Treatment of Experimental Infections by Electrolysis. — ^Phar- 
macologically, the iodides and nascent iodin behave differently. 
The latter is an efficient antiseptic, but does not exist in this form 
within the body. The positive pole electrolyzes the iodides releasing 
the resultant nascent iodin. This fact has been utilized clinically 
by Strandberg, later by Harris.i'^ 

Harris treated an extensive lupus ulceration as follows: The 
patient was given 3 gra. of Nal per os. After permitting sufficient 
time for the iodides to be well distributed throughout the tissues 
(seventy-five minutes), the positive pole (needle) was introduced 
into the lesion. A series of three-minute treatments, using a 
current of 2 ma., was required. The question here is whether or 
not sufficient nascent iodin is released to be of benefit. 


Expeiument X.— Cat; weight, 2.4 kg. 

Purpose. Phe demonstration of free nascent iodin in muscles, 
by the insertion of tlie positive pole in the muscle, after sodium 
iodide has been taken by mouth. 

CoudUion.s. \ oltage, 20; milliamperage, 2. 

^ Procedure. ^ 4.00 p.m.; Paraldehyde (2.5 cc) and 5 gm. of potas- 
sium iodide in solution— given by stomach-tube. 

. hluscle of thigh exposed and dilute starch solution 

injected intramuscularly. This was to permit sufficient time to 
elapse for the diffusion of tissue fluids and starch solution vdthin 

I Ilf' 


4.30 P.M.: 


turned on. 


Negative electrode attached to opposite leg. Current 
I'.sing platinum-wire electrode as the positive pole, 
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and introducing this terminal into the previously starched muscle, 
a definite blue coloration of the fluids occurred. This did not 
occur with other muscles. The color was distinctly blue and 
entirely different from the brown, charred areas of cautery that 
occasionally occur. This finding ivas corroborated in rabbits and 
white rats. 

Experiments XIII, XXVI and XXVII.— White rats and rabbits. 

Purpose. To produce localized infections in rats and rabbits, 
and to treat these with sodium iodide per os and electrolysis within 
the lesions. 

Procedure. Suspensions of attenuated Staphylococcus pyogenes 
aureus cultures of low virulence were employed as the infecting 
organisms. Series of albino rats and rabbits were inoculated with 
the saline suspensions of these organisms; 0.05 cc and~ 0.1 ce of 
these suspensions were injected subcutaneously into rat and rabbit 
ears respective!}^ by means of a tuberculin sju'inge. Definite tiny 
wheals appeared. As a rule, variable sized localized infections 
appeared at the site of inoculation. These differed considerably 
in severity of appearance. Well-marked lesions were present in 
the rat’s ears within twenty-four to thirty-six hours; in the rabbit’s, 
within fortj^-eight hours. Some of these untreated animals served 
as controls. Others were treated with the electric current alone, 
i. e., with the positive pole needle in the infected lesion. In the 
remainder sodium iodide was given by mouth (rabbits) and hypo- 
dermaticall}^ (rats) and the current employed for electrol3^sis within 
the lesion. In some instances only one ear was used, the other 
serving as a control. 

Res 2 dfs. These may be summarized. Those treated by the 
release of nascent iodin at the positive pole, implanted in the 
lesion, fared no better than the ears subjected to the influence of 
the electric current alone. Any beneficial effects, . as compared 
with the controls, may be attributed to the phenomena occurring 
at the positive pole, other than the release of nascent iodin. These 
bactericidal phenomena are: The formation of heat, the release 
of nascent oxj'^gen, the production of concentrated acid and the 
bacteriotropical influence of the positive pole for the negatively 
charged protoplasm of the staphylococci. Our results tend to 
validate the rationalit}' of Fowler’s^ employment of the electrolytic 
bath in the treatment of septic wounds. He immerses the wound 
in a warm solution of NaCl and places the positive electrode in’ the 
bath. The stimulation of tissue regeneration and epithelial pro- 
liferation. by the galvanic current is another modifying factor. 

Discussion. Of what particular advantages can this method 
boast over other forms of administration? Clark® and other 
electrotherapeutists submit the following reasons. The drugs 
are not subject to the digestive changes which may accompany 
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oral administration. With hj'podermic administration, the drug, 
follows the course of the circulatory fluids and is quickly absorbed, 
whereas in the electrolytic absorption method the current domi- 
nates all osmotic conditions, and the cellular membranes are pene- 
trated by the drug. Theoretically, then, in the latter instance 
the cells become more saturated with the medicament. This 
presents strong argument for the utilization ^ of this method of 
therapy in local conditions, especially since it is not always advis- 
able to distribute the drug throughout the bodj^ when only a local 
area is in need of it. Moreover, larger quantities of the medica- 
ment can be applied to the local area under treatment. It is 
believed bj’’ some to be attended by a more prolonged local action, 
although we did not find this true with the local anesthetics. The 
disadvantages are the pain, inconvenience, danger of burns, varia- 
bility in dosage, etc. 

Several decades ago this phenomenon was entirelj'^ attributed to 
cataphoresis. This term implies an electrical osmosis, a liquid 
flow from anode to cathode. This is molecular rather than ionic. 


It is quite a slow process. Clinicians have attempted to absorb 
exudates and fluid accumulations by this fluid current. It may 
facilitate the migration of the cation but not the anion, because 
the fluid flow is from anode to cathode. The specific migrational 
velocity of the cation may be superimposed upon the speed of the 
cataphoretic current, giving a picture similar to that of a man 
walking forward on a moving strain. Cataphoresis is at present 
largely disregarded. 

The experiments cited here are in agreement, as a rule, wdth the 
work of Turrell in England and Clark in America. Both are 
agreed that “ionic medication” is indicated in local conditions. 
Although deep ionic medication is impossible (excluding circula- 
tory transmission), beneficial results do accrue from the ionizing 
action of the current alone. Clark’s® conclusions cannot be better 
stated: “The application of the galvanic current alone, without 
the use of remedial drugs, is often of benefit in various pathological 
conditions due to interpolar ionization of the tissue constituents, 
tliereby altering nutrition, improving metabolism and producing 
stunnlation or sedation, contraction or dilatation, depending upon 
the polarity of the current.” 


Conclusions.^ I. The electric current may be used as a means of 
( rjMug ions into the skin. There are, however, various factors 
nno Yccl In this transfer, c. g., the amperage used; the time of 
• pp ication ; the resistance of the tissues; the migrational velocity 
'0 entering ion, and also its chemical nature, 
j of the heavy metals, as Hg"^, hrg++, Zn'’'+, Pb++, 

ellVr'f electrical 

r 0 f>'^ster traveling ions present in the tissues, 

Jb An. ihe metals, then, losing their charges, enter into 
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.combination with the protein and salts of the tissues and may 
form precipitates. These are redissolved too slowly to be demon- 
strable by the common chemical tests in the excretions. Heavy 
metals, therefore, may be efficient for purely local administration, 
but not for sj^stemic effect. 

II. The electric current facilitates the introduction of many 
alkaloids through the skin. 

(a) Systemic effects of strychnin and pilocarpin were demon- 
strated upon rabbits after electroljdic administration of the drugs 
for approximately one hour each. Controls without the current 
were negative, 

(b) The action of caffein and curare (as gauged by systemic 
effects) failed to be demonstrated upon rabbits after electroljdic 
administration of the respective drugs for approximately two 
hours each, 

(c) The action of curare, picrotoxin, strj’^chnin, veratrin and 
nicotin was shown to be definitely accelerated when electro- 
l 3 i:ically introduced into frogs’ skin, as compared with controls. 

(d) Electrolytic experiments with local anesthetics in which a 
current of 2 ma. was used for ten minutes upon a human subject 
showed that: 

1. Cocain produced moderate but incomplete anesthesia of 

finger lasting about one hour, 

2. Procain and butyn produced mild anesthesia lasting about 

one-half hour. 

3. Benzylcarbinol and salicain failed to produce any signifi- 

cant anesthesia, 

III, Halogens, non-metals and acids, being anions are intro- 
duced bj'^ anaphoresis. The ingress of some is demonstrably 
accelerated by the electric current (CN, lo), while in others there 
could not be demonstrated any acceleration of introduction by 
the electric current (NO 2 , salicylates). 

IV. The theory of detoxication of poisonous ions by electrolysis 
is fallacious. The application of an electric current is not specific 
for the egress of particular ions, except those with a relatively 
great migrational velocity (i. e., H, Na, CI 2 , H)- The migrational 
velocity of the ions of the common poisons, as the heavj^ metals 
and alkaloids, is very small as compared to that of the ions normally 
present in the tissue, and therefore the principle of detoxication 
cannot be applied to the former. 

V, After the administration of iodides, per os or subcutaneously, 
nascent iodin can be liberated within the tissues by the insertion 
of a positive pole of an electrode. This principle maj’’ possibly 
be utilized in the treatment of certain infections. However, equally 
beneficial effects seem to be obtainable by the application of the 
electric current per se, as a result of the drastic tissue changes 
which are produced. 
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STUDIES IN PANCREATIC FUNCTION. THE ENZYMIC CON- 
CENTRATIONS OF DUODENAL CONTENTS IN 
HEALTH AND DISEASE.* 


• By C. W. McClure, M.D. 


WITH THE COEEABOKATION OF 

Chester M. Jones, M.D., A. S. Wetmore, 

AND 

Lawrence Reynolds, M.D. 


(From the Evans Memorial, Boston, Mass.) 

Tiu. present communication deals with the principal results 
obtained from a study of the enzjmiic concentration of duodenal 
contents. The contents were derived from normal persons and those 
Math pathological affections of the pancreas, liver or gastro-intestinal 
tract. The main purpose of the study was to devise methods for 
demonstrating the degree of activity of the external secretory func- 
tion of the pancreas, and to apply those methods to the investiga- 
tion of this function in various pathological conditions involving 
^ tr^ict, including the liver and pancreas. 

Physicians are, naturally, most interested in that phase of iabora- 
tory investigation which develops methods which can be applied 
clinically. Die development of such an investigation is very apt 

America., Gaslro-entorological Association, 
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to divide itself into the following three stages: (1) Devising of 
methods suitable for pursuing the problem; (2) application of the 
methods to the study of normal man; and (3) their application to 
the study of pathological conditions. These stages of development 
are exemplified by the present investigation. 

Enzjonic concentration was determined by estimating the activi- 
ties of the proteolj’tic, lipolytic, and amylolytic enzymes of duodenal 
contents which were active in alkaline media. The methods used 
have already been presented in the Archives of Internal Medicine^ 
and the Journal of the American Medical Association^- Proteolytic 
activity is estimated by allowing duodenal contents to act on a 
solution of casein. The casein not affected by the proteolytic 
enzjTue is precipitated b^" means of metaphosphoric acid solution. 
The index of proteolytic concentration is taken as the number of 
milligrams of non-protein nitrogen left in solution by the metaphos- 
phoric acid. This nitrogen is determined by an adaptation of the 
methods of Folin and Wu for the determination of non-protein nitro- 
gen in the blood. Amjdolytic activity is estimated as the number 
of milligrams of glucose developed by the action of a standard 
quantity of duodenal contents on a solution of soluble starch. The 
index of amylolytic concentration is taken to be the total number of 
milligrams of glucose developed, as estimated by the method of 
Folin and Wu for the determination of sugar in the blood. Lipolytic 
activity is estimated by allowing duodenal contents to act on a true 
emulsion of cottonseed oil and determining the amount of acidity 
developed by titrating with ^/lo alcoholic NaOH solution. The 
total number of cc of ^/lo NaOH necessary to neutralize the acidity 
developed is used as the index of lipolytic concentration. The 
duodenal contents and the reagents used must be controlled for the 
presence of nitrogen not precipitated by the metaphosphoric acid, 
for copper reducing bodies and for acidity. 

The reason for the development of the methods described have 
been discussed in a previous communication.^ For this reason it 
will suffice to state that the chemistry of all other methods is so 
grosslj'^ erroneous as to render the interpretation of results obtained 
by them well-nigh impossible. 

Duodenal contents were obtained by use of the gastro-duodenal 
tube. The metal tip ‘was allowed to pass through the pyloric sphinc- 
ter and as far as the proximal end of the second portion of the 
duodenum. The position of the tube was ascertained by fluoro- 
scopical observations. The subjects then reclined on the right 
side and the contents were obtained by siphonage. 

Having dcAused methods, the next step was to apply them to the 
study of normal persons. The first study made on normal persons 
was that of the enzymic concentrations of duodenal contents col- 
lected while the stomach was in the fasting state. Duodenal con- 
tents collected under this condition showed marked variation in tlie 
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concentration of tlie various types of enzymes. These^ variations 
were found in specimens from the different subjects and in difterent 
specimens from the same subject. The findings are exemplified bj 
tLse in the specimens of duodenal contents from two subjects 
which are outlined in the following table. 

table I.— ENZITUIC CONCENTRATIONS, AMOUNTS AND PHYSICAL 
CHARACTER OF FASTING-DUODENAL CONTENTS COLLECTED 
OYER THIRTY-AriNUTE PERIODS 


Subject. 

Enzj'mic conccntriition. 

1 

Amount 
in cc. 

! 

Color. 

i 

Viscosity. 

Proteolytic 
in inR. 
NPN. 

Lipolytic 
in cc n/1C 
NaOH. 

Amylolytic 
in mg. 
glucose. 

c . . . i 

1 

0 4 

2.7 

1.4 

50 

Pale greenish 

Slight. 


1.2 i 

0.4 

0.6 1 

135 

Light brown | 

Moderate. 


1 

1.8 

0.5 

0.3 

15 

Lemon-yellow 

Slight. 


l.G 

0.5 

0.3 

15 

Lemon-yellow 

Moderate. 


4.3 

1.0 

0.8 

60 

Lemon-yellow 

Slight. 

F . . . . 

2.5 

0.4 

1.6 

58 

Pale yellow 

Slight. 


0.0 

0.0 

2.1 

40 

Pale greenish 

Slight. 


Altliough the fasting stomach contained no liquid or food ingested 
by the subjects, nevertheless in taking the tube subjects also swal- 
lowed much saliva. It is also well known that the fasting stomach 
contains more or less acid secretion, cellular debris and mucin. 
Undoubtedly, the stomach throws these materials over into the 
duodcmnn, so that a truly fasting state of the stomach and duode- 
num is not obtainable. Just what role the presence of these mate- 
rials in the duodenum played in the production of the presence 
of enzymes in the duodenal contents was not determined. How- 
ever, this does not detract from the accuracy of the observations, 
which were made on 22 different specimens of duodenal contents 
obtained from 6 normal persons. The amounts of these speci- 
mens varied from 29 to 135 cc, the color was some shade of pale 
yellow and the viscosity varied from slight to moderate. Pro- 
teolytic concentration varied from 1.2 to 5.0 mgs. of non-protein 
nitrogen, lipolytic concentration from 0.0 to 2.7 cc of NaOH, and 
amylolytic concentration from 0.3 to G.7 mgs. of glucosei 

study was made of the effect of the ingestion of moderate sized 
meals the enzymic concentration of duodenal contents. For 
this imrposc a semi-solid meal of milk and cottage cheese, represent- 
ing a mixed diet of protein, fat and carbohvdrate, was used The 
vidume of the meal was 300 cc. It took about four hours for the 
stomach to lanpty itself of the meal, during which time duodenal 
contents were collected over hourly periods. The enzvmie con- 
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centrations of the different hourly specimens were comparable; 
in other words, the concentrations did not show systematic increase 
from the first to the fourth hours. These findings demonstrated 
that hourly collections of duodenal contents contained enzymic 
concentrations representative of those occurring throughout the 
period of gastric digestion; i. e., the time during which the stomach 
was emptying itself of food. 

Further observation showed that an hourly specimen of duodenal 
contents derived from a meal of a volume of 50 cc contained enzymic 
concentrations comparable to those obtained bj'^ the use of meals 
of a volume of 300 cc. But comparable results could be obtained 
only if the collection time of the duodenal contents was proper, 
as will be described, later on. The use of meals of small volume 
was practical both from the standpoint of the comfort of the subject 
and in lessening the laboratory work. For these reasons all the 
work which will be subsequently described was carried out with 
the meals of a volume of 50 cc. 

The next studies were made on the effect of single pure food 
substances on the enzymic concentrations of duodenal contents. 
The food substances used were casein, edestin, olive oil, and arrow- 
root starch. Usually 10 or 25 gms. of one of these, or in the later 
experiments of mixtures of them, were made up to a volume of 
50 cc with tap water and ingested by the subject. After its inges- 
tion the food substance appeared in the duodenal contents either 
immediately or within a period of twenty minutes. Other than for 
the presence of this food stuff no apparent change occurred in the 
character of the duodenal contents and no increase in the enzymic 
concentrations, until the lapse of periods varying from ten to forty- 
five minutes. The change which then occurred was most striking 
and consisted of an abrupt change from a pale yellow eolor to some 
shade of dark brown or a very dark yellow. Coincident with the 
change in color the viscosity increased and, also, the enzymic con- 
centrations. This was shown by study of the enzymic concentra- 
tions of fractions of duodenal contents collected over periods of 
fifteen minutes up to and during the hour succeeding the change to 
the dark colored bile. The enzymic concentrations of duodenal 
contents collected during this hour were found to be comparable 
to those collected over hourly periods after the ingestion of meals 
of a volmne of 300 cc. During a part, at least, of this hour the 
food substance which had been ingested was passing out of the 
stomach and through the duodenum. However, the emptying time 
of the stomach was fmmd to vary; sometimes the stomach emptied 
itself of' the food substance in about an hour, while in other 
instances there would be a residue remaining at the end of two 
hours. ^^Tien the emptying time of the stomaeh extended well into 
the second hour the enzjnnic concentrations of the duodenal con- 
tents were comparable to those collected during the first hour. 
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But if the stomach emptied during the period of the fiist houi of 
collection, the duodenal contents obtained dumg 
showed enzymic concentrations comparable to those 
fasting conditions. The time coincidence of the pnset of the fio^^ 
of bile and pancreatic juice suggests a common stimulant. 


TABLE II.— ENZYJIIC CONCENTRATIONS, ^AMOUNTS AND PHYSICAL 
CHARACTER OF DUODENAL CONTENTS COLLECTED 
OVER PERIODS I, II AND III.* 


— - 

En/>nnic concentration. 

Amount 
in cc. 




Period 
of col- 
lection . 

Subject. 

Proteo- 
lytic in 
inp. 

NPN. 

Lipo- 
lytic in 
cc n/ 10 
NnOH. 

Amylo- 
lytic in 
mg. 

glucose. 

t 

Color. 

Viscosity. 

food 

ingested. 

^ 

c. . . 

1 

3.9 

2. .3 

1.4 

30 

Pale yellow 

Slight 

None 

1 

0.0 

0.2 

0.0 

50 

Light yellow 

Slight 

Casein 

11 


4.2 

2.0 

1.0 

165 

Very dark 
yellow 

Moderate 

Casein 

HI 

F. . . 

1.4 

0.0 

2.1 

50 

Light yellow 

Slight 

None 

I 

o.s 

0.3 

1.2 

40 

Light yellow 

Slight 

Olive oil 

11 


5.0 

4.4 

3.0 

100 

Dark brown 

Moderate 

Olive oil 

III 


* Period I, while the stomach was fasting; Period II, from immediately after Hie 
ingestion of food until the abrupt change to a dark-colored bile occurred; Period 
III, during the first hour after the abrupt change to dark-colored bile occurred. 


Table 11 gives figures representing the concentrations of the 
three types of pancreatic enzjTnes in duodenal contents collected 
over the following periods: (I) While the stomach was fasting; 
(II) from immediately after the ingestion of a food substance until 
the alirupt change to a dark-colored bile occurred; (III) during the 
first hour after the change to dark-colored bile occm’red. Study of 
the figures in Table II for the first two periods of collection shows 
that the concentrations of the various types of enzjnnes varied from 
very little to relatively great. On the other hand, it will be noted 
that none of the figures representing the enzymic concentrations 
of the third period of collection are less than whole numerals. This 
ditlcrcnce in magnitude of the minimum variations in enzymic 
concentrations sharply dilferentiates this one period from all others; 
and is well demonstrated in Table III. 

Study of Table III demonstrated that fasting duodenal contents 
occasionally showed enzymic concentrations apparently comparable 
to those found in contents obtained during the third period of collec- 
tion. But the fasting contents were relatively undiluted while 
those collected after the ingestion of food were diluted with bile 
and gastric chyme, .\tnounts of the latter were particularlv larce 
after the ingestion of meals of a volume of .300 cc as judged boBi 
h\ the quantities of duodenal contents collected and the amounts 
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of barium seen to be ejected from the stomach into the duodenum 
when observed through the fluoroscope. For this reason the enzymic 
concentrations found in duodenal contents during the time the 
stomach was emptying itself of food represented greater concen- 
trations of enz.^Tues than were present in fasting duodenal contents. 
As lias been stated, the enzymic concentrations of this third period 
of collection, after the ingestion of a meal of 50 cc volume, were 
comparable to those found in duodenal contents derived from meals 
of a volume of 300 cc. From these findings it is concluded that the 
presence of food in the stomach and duodenum in some way brings 
about the stimulation of the secretion of pancreatic juice, and that 
this stimulation is represented by an increase in the enzymic con- 
centrations of duodenal contents collected during the third period 
of collection, as represented in Table III. 

TABLE III.— MINIMUM AND MAXIMUM DEGREES OF ENZYMIC CONCEN- 
TRATIONS OF DUODENAL CONTENTS COLLECTED OVER 
PERIODS I, II AND III.* 


Enzymic concentrations. 


Period of collection. 

I Proteolytic 

in mg. NPN. j 

Lipolytic 

in cc n/ 10 NaOH. ^ 

Amylolytic 
in mg. of glucose. 

Minimum. 

Maximum. 

1 Minimum. 

j 

Maximum. 

Minimum. 

Maximum. 

Period I . . . . 

1.2 

5,0 

0.0 

! 

2.7 

0..3 

0.7 


0.8 

4.3 

0.0 

2.2 

0.0 

3.1 


1 2.7 

i 

5.7 

1.0 

4.4 

2.5 

4.5 


* Period I, while the stomach was fasting; Period II, from immediately after the 
inge.stion of food until the abrupt change to a dark-colored bile occurred; Period 
III, during the first hour after the abrupt change to dark-colored bile occurred. 


The enzymes whose concentrations have been studied may be 
derived from sources other than the pancreas; i. e., the stomach, 
duodenal mucosa and saliva. It is conceivable that ptyalin might 
reach the duodenum in active form; such an occurrence would 
increase the amylolytic concentration. Gastric lipase, if such an 
entity exists, would be present in negligible amount, judgihg from 
the small quantity said to be demonstrable in stomach contents; 
while pepsin is not active in the hydrogen-ion concentration used 
in the method for demonstrating proteolytic activity. While 
certain enzymes are demonstrable in the duodenal mucosa, their 
presence in the lumen of the gut has never been shown. Further- 
more, diminution in enzj'mic concentrations was found under condi- 
tions which depressed pancreatic function, as will be demonstrated 
later on in this article. For these reasons it may be assumed that 
the concentrations of enzymes demonstrated by the methods used 
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in this investigation represented, very largely at least, enzymes 

secreted by the pancreas. _ , , , p . i 

The work so far discussed has described the development or tlie 
procedures which gave results showing the effects of food on the 
enzymic concentrations of duodenal contents. The next step was 
to determine the comparative effects on enzymic concentrations of 
specific types of food substances. For this study 5 normal sub- 
jects were fed casein, edestin, olive oil or arrovToot starch. Each 
feeding experiment was done on a different day. The food sub- 
stances were fed in 10-gm. amounts to 2 subjects and in 25-gm. 
amounts to three. The results are outlined in the following table 
(Table no. 


TABLE RL— ENZYMIC CONCENTRATIONS AND PHYSICAL CHARACTER OF 
DUODENAL CONTENTS DERIVED FROM PURE FOOD SUBSTANCES, 
FED SINGLY AND IN COMBINATIONS. 


Subject. 


A. . 


B. . 


C. . 

n. . 
ic. . 
1'. . 


Enzyniio concentrations. 


Proteo- 
lytic in 
mg. 
NPN. 

1 

Lipo- 
lytic in 
CO k/IO 
NnOH. 

Amylo- 
lytic in 
mg. 

glucose. 

Color. 

( 

i 3.9 

2.4 

4.5 

Dark 

brown 

3.3 

1.8 

2.4 

Brownish- 

j’cllow 

1 2.4 

1.4 

2.5 

Y'ollowish- 

brown 

j 4.7 

i 

2.0 

3.5 

Dark-yel- 
low brown 

5.0 

0.7 

2.9 

Yellowish- 

i 


I 

brown 

i 3.2 

l.S 

j 3.0 

Verj' dark 
brown 

; 3.4 

i 1.5 

j 3.0 

I Dark 



1 

1 

i brownish- 

1 

3.0 


1 

yellow 

1.0 

; 3.3 

Yellowish- 

3.4 


i 

brown 

i 1.2 

: 3.1 

i 

; Browni.sh- 
1 yellow 


i 0.0 

1 2.7 

i Browni.sh- 

■ 2.1 

o.s 

1 2;i 

1 yellow 

; - 

i 2.0 

! 1.0 

j Yellow 

5.7 

i 3.5 

j 2.0 

Blacki.sh 

3.5 

' 1.4 

j 3.5 

' Yellow 

3 - .5 

. 3.3 

1 4.3 

: Blackish 

■ 4.9 

1 3.2 

: 1.4 

; Yellow 

0.0 

' 4.80 

4.3 

; Blackish 

>5 . 0 

4.4 

3.0 

Blackish 


Viscosity. 


Kind of food ingested. 


Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 


i 


i Moderate 


I Moderate 
i 

1 Moderate 
( 

! Moderate 
j Moderate 
' Aloderate 
j Moderate 
j Moderate 
I Moderate 
; Modcr.atc 


Olive oil, 10 cc, 

Edestin, 10 gm. 

Arrowroot starch, 10 
gm. 

Olive oil, 5 cc; edestin, 
5 gm. 

Olive oil, 5.3 cc; edes- 
tin, 5.3 gm.; starch, 
5.3 gm. 

Olive oil, 10 cc. 

Edestin, 10 gm. 


Arrowroot starch, B 
gm. 

Arrowroot starch, i 
gm.; olive oil, 5 cc. 

Edestin, 5 gm.; arrow 
root starch, o gm. 

Casein, 25 gm. 

Olive oil, 25, cc. 

Ca.scin, 25 gm. 

Olive oil, 25 cc. 

Casein, 25 gm. 

Olive oil. 25 cc. 

Olive oil, 2.5 cc. 


concentration of li|,ase 
-reatet after tl,e utgest.on of olive oil, less after edestin or or 
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and least after the ingestion of starch; in 2 of the subjects the 
food mixtures yielded duodenal contents showing still lower lipo- 
lytic concentration. These findings demonstrate a relationship 
between the kind of food ingested and the enzjmiic concentrations 
of duodenal contents. 

Having established the effects of food on the enzymic concentra- 
tions of duodenal contents the next step in the investigation was to 
ascertain the effects of water drinking. For this purpose the fasting 
contents were collected for thirty minutes^ then the subject was 
given 50 cc of tap water and the contents again collected for periods 
of forty-five minutes to one hour. In certain of the experiments 
the contents were collected over the period of a second hour. The 
enzymic concentrations found in the contents collected during the 
second hour were full}'- comparable to those obtained during the 
first hour. Experiments were carried out on 5 normal persons, and 
results obtained are exemplified in the following representative 
table (Table V). To this table are added figures representing the 
enzymic concentrations of duodenal contents derived from olive 
oil or edestin. 

TABLE V.— enzymic CONCENTRATIONS AND AMOUNTS OF DUODENAL 
CONTENTS COLLECTED FROM THE FASTING DUODENUIVI AND 
AFTER THE INGESTION OF TAP WATER, OLIVE OIL, EDESTIN OR 
CASEIN. 



Enzymic concentrations. 


Duration 

Kind of food ingested. 

Subject. 

Proteoly- 
tic in mg. 
NPN. 

Lipolytic 
in cc n/ 10 
NaOH. 

Amyloly- 
tic in mg. 
glucose. 

Amount 
in cc. 

t 

of collec- 
tion in 
minutes. 

C. . . . 

l.S 

0.5 

0.3 

30 

30 

Fasting duodenum. 


1.5 

0.1 

0.0 

52 

45 

Tap water, 50 cc. 


4.2 

! 

2.0 

1.0 

165 

60 

Casein, 25 gm.; tap 
water, 25 cc. 


5.7 

3.5 

2.6 

100 

60 

Olive oil, 25 cc; tap 
water, 25 cc. 

B. . . . 

1.9 

1.1 

1.8 

25 

30 

Fasting duodenum. 


3.0 

0.5 

2.0 

00 

00 

Tap water, 50 cc. 


2.7 

1.5 

2.5 

140 

60 

Edestin, 10gm.;tap 
water, 40 cc. 


3.2 

1.8 

3.0 

270 

00 

Olive oil, 10 cc; tap 
water, 40 cc. 


As the above table shows, enzymic concentrations were dimin- 
ished in some cases after the ingestion of water, possibly" by dilution. 
On the other hand, the concentration of one type of enz.yme might 
be increased, while tliat of the other types remained approximately 
the same or was diminished ; the resultant figures expressing enzymic 
concentration were comparable to those obtained for fasting con- 
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tents. The table, also, shows that the enzymic concentrations of 
duodenal contents were much greater after the ingestion of too 
than after water. These findings demonstrate very definitely that 
water was a less potent stimulant to the secretion of pancreatic ]uice 
than was food. They present, further evidence that the enzymic 
concentrations of duodenal contents were influenced by the kind 


of material ingested. . p , i i x 1 

Studies of the hydrogen-ion concentration of duodenal contents 

were made after the ingestion of meals of 300 cc and of 50 cc volume. 
The large meals were composed of milk and cottage cheese or of 
20 per cent cream ; the small meals were of olive oil or edestin. The 
hydrogen-ion concentration was found to vary from 3 to 8j and no 
relation was found to exist between the degrees of acidity and the 
magnitude of enzymic concentrations. In fact, the duodenal con- 
tents from the cream or olive oil were often alkaline; but, neverthe- 
less, showed as a rule, enz^nnic concentrations greater than were 
found in acid contents derived from protein or carbohydrate meals. 

The findings which have been discussed in the present investi- 
gation are of interest in relation to the various theories concerning 
the mechanism by which the external secretory activity of the 
pancreas is stimulated. 

•As has been discussed, evidence of pancreatic stimulation was 
much less pronounced after the drinking of water than after the 
ingestion of foodstuffs. This finding occurred in spite of the fact 
that water stimulates the secretion of acid gastric juice; so that after 
its ingestion acid fluid was ejected from the stomach into the duode- 
num. From this it is concluded that something more than the mere 
ejection of acid contents into the duodenum is necessary to stim- 
ulate materially pancreatic secretion. It was also demonstrated 
that a relation existed between the degrees of enzymic concentration 
and the kind of footstuff ingested; Avhile on the other hand, no rela- 
tion was found between the magnitude of enzymic concentration 
and the degree of acidity of the duodenal contents. The findings, 
therefore, present evidence that the acidity of duodenal contents is 
not the essential factor causing the stimulation of pancreatic juice 
in man. 


It 'vtiH be recalled that, after the ingestion of food and its appear- 
ance in the duodenal contents, a period existed during which diges- 
tion and absorption of the digested products could occur. There- 
fore, the finding: (])That food in some way stimulated the secretion 
of pancreatic juice; (2) that a relation existed between the degree^ 
of enzymic concentration and the kinds of food ingested; (3) that 
a latent period existed in which the foodsufi's could be digested and 
ab.Mirhed; and (-}) that water was a much le.ss potent pancreatic 
stimulant than foia , although water stimulates a normal gastric 
acidity, present evi.lence that the products of food digestion are an 
c.-tnti.d factor m stimulating the .secretion of pancreatic juice. 
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The above interpretation of the findings in the experimental work 
here reported do not agree with the view of Pawlow/ except for 
lipolytic activity. They do not uphold either the secretin theory 
of Bajdiss and Starling*^ nor the hypothesis of a nervous mechanism 
as the most potent factors in the stimulation of pancreatic juice. 
The remaining most probable possibility is that the products of 
the digestion of food are the essential factor in stimulating the 
pancreas to secretory activity in man. 

The disagreement with Pawlow’s contentions may possibly be 
more apparent than real. In the first place Pawlow worked on 
dogs; and a pancreatic regulatory apparatus maj'' exist in dogs 
which is different from that of man. In the methods used by 
Pawlow for demonstrating enzymatic activity the substrates acted 
upon by enzymes were placed directly into the pancreatic juice. 
The hydrogen-ion and buffer conditions of the various specimens 
of pancreatic juice may have been such as to give results justifying 
Pawlow’s conclusions. But the physical chemistry of Pawlow’s 
methods is so gro.ssly erroneous that an interpretation of results 
by them is well-nigh impossible. 

The experiments of Bayliss and Starling® consisted in the intra- 
venous injection into animals of hydrochloric acid extracts of duo- 
denal mucosa. In this way pancreatic secretion was stimulated. 
But the work of von Fiirth® clearly demonstrates that it is not neces- 
sary to assume the existence of “secretin” to explain this stimulation. 
This investigator, among othe'rs, has demonstrated that various 
well-known chemical substances normally present in duodenal 
mucosa will produce such a stimulation. Furthermore, the mace- 
ration of duodenal mucosa and its extraction with hydrochloric 
acid might very well form compounds (due to decomposition of 
proteins, etc.) similar to those occurring during digestion; such com- 
pounds maj’^ play a role in the stimulation of pancreatic juice when 
injected into the blood-stream of an animal. In other words, the 
chemistry of the work of Bayliss and Starling was such as not to 
justify the drawing of far-reaching conclusions from their observa- 
tions. 

Experiments have been repeatedly carried out by the present 
authors in which water, ^Vso HCl, glucose solutions and olive oil 
have been introduced directly into the duodenum of men. The 
results were the same as those obtained after the ingestion of these 
substances by mouth. Certainly these substances were introduced 
in an inert chemical state, except the ^/2o HCl. This contradicts 
the often-quoted statement that such substances do not stimulate 
pancreatic secretion. From these experiments it was concluded 
that whenever any harmless liquid is introduced into the duodenum 
of man, intestinal digestion and absorption may begin. 

The absorption of materials present in the duodenal contents 
and those coming into the duodenum from the .stomach, for in 
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man tlio introduction of fluid into the duodenum always starts up 
the ejection of stomach contents into the duodenum , as the autlioi s 
have repeatedly demonstrated, could explain the often quoted experi- 
ment of Popielski.7 In this experiment hydrochloric acid solution 
was placed in the duodenum of one dog, whose blood supply was 
connected to that of another dog; as a result pancreatic juice was 
secreted by the latter. The contamination of the original duodenal 
material with gastric contents introduces an element of uncertainty, 
as digestible material thus present would give rise to products 
analogous to those produced by food digestion. In fact all the 
work supporting the “secretin” theory furnishes only indirect 
evidence of the correctness of that theory; while phenomena urged 
in its support can all be explained in other ways. 

This discussion is not intended to belittle the excellent work of 
two such competent experimenters as Drs. Bayliss and Starling. 
But the purpose is to emphasize that “secretin” remains a hypo- 
thetical substance. Furthermore, it should be emphasized that 
the work on “secretin” has all been carried out on the lower animals; 
and whether or not the same experimental results would be obtained 
in man has not been determined. 

The next phase of the investigation deals with the enzymic con- 
centration of duodenal contents in diseased conditions of the pan- 
creas, liver and gastro-intestinal tract.® Under such conditions bile 
was frequently not present in the duodenal contents. As a result, 
the criteria previously used for the time of beginning the collection 
of duodenal contents suitable for enzjmiic concentration studies 
were absent. Because of this it was necessary to find a type of meal 
that would stimulate the flow of pancreatic juice within a few 
minutes after its entrance in the duodenum. This was accomplished 
by a meal consisting of 50 cc of 20 per cent cream, containing 15 
grams of barium sulphate. The addition of barium sulphate 
allowed the behavior of the meal to be observed through the fluoro- 
scojie and it, also, frequently hastened the time of ejection from 
the stomach into the duodenum. The latter result was apparently 
a inechanical one, brought about in that the weight of the barium 
aided in getting the cream quickly into the pyloric region of the 
stomach. 

The technic used in obtaining duodenal contents from pathological 
s\ibjects is as follows: The duodenal tube was allowed to enter the 
secont portion of the duodenum. The subject then ingested the 
meal desenhed and reclined on the right side. The flow of duodenal 
contents was initiated by gentle aspiration with a svringe and as 
>non as cream and barium were obtained the collection was begun. 
1 lie ])enod of collection was one hour. 

Th 


e immmiim hgnircs for the enzymic concentrations of duodenal 
cuts derived from normal persons, after tlie ingestion of the 
meal ami cre.am, were as follows: Proteolytic, 2 mgs. non-protein 


contt 
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nitrogen; lipolytic, 1 cc ^7io NaOIT; and amylolytic, 1 mg, of 
glucose. The figures were the minimum figures, also, for enzjTOic 
concentrations of duodenal contents derived from patients with a 
variety of non-febrile diseases, and in whom there was no reason 
to suspect pancreatic involvement. 

Among the pathological conditions studied were cases of diabetes 
mellitus, pernicious anemia, and achylia gastrica. The findings of 
normal enzymic concentrations in these cases are of both pathologi- 
cal and physiological interest. From the clinical standpoint, they 
exclude non- pancreatic conditions as factors affecting the enzymic 
concentrations of duodenal contents. Phj^siologically, the findings 
in achylia gastrica bear on the question of the secretin theory. In 
spite of the fact that in the cases studied, Toepfer’s reagent failed 
to demonstrate the presence of hydrochloric acid in the gastric 
secretions, normal enzymic pancreatic function Was found. This 
finding indicates that hydrochloric acid is not an essential factor 
in stimulating the secretion of panereatic juice in man. 

Study was made of the enzymic concentration of duodenal con- 
tents from patients in whom organic pancreatic disease was demon- 
strated at laparotomy or autopsy. The concentrations found fall 
into three clases, as follows: (1) Normal; (2) abnormally low; and 
(3) an intermediate value between those two. 

1. Normal concentration was found in acute or chronic destruc- 
tive lesions which did not involve the head of the pancreas; for 
example, destruction of the bodj"^ and tail of the pancreas bj'' cancer, 
but without iu^"olvement of the head of the organ, 

2. Abnormally low concentrations were found in two types of 
conditions as follows: Destructive lesions involving the head of the 
pancreas, such as cancer of the head of the pancreas or acute pan- 
creatic necrosis; and chronic pancreatitis with or without extensive 
involvement of the glandular parenchyma. 

3. The intermediate value between normal and abnormally low 
concentrations was characterized by normal concentration of one 
or two enzjmies while the other one or two was much diminished 
below the minimum normal; i. e., dissociation of the concentrations 
of the various types of enzymes occurred. This was found in the 
duodenal contents of patients convalescing from acute pancreatic 
necrosis. Findings representative of these described are outlined 
in the table on page 661. 

In studying patients with disease of the biliary tract the duodenal 
enzymic concentrations were found to fall into the same three classes 
described for pancreatic diseases; i. e., normal, abnormall}'^ low, and 
intermediate or dissociated. 

Normal concentrations of duodenal enzymes were found where 
no obstruction to the pancreatic duct existed. The concentrations 
were apparently not affected by the presence of bile or by its partial 
or complete absence in the duodenal contents. The patients 
studied were those with cancer of the bile ducts and partial or 
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f-nmnlete oijstruction of the common duct due to stone, the pancre- 
atic duct not being affected. Three of the patients had been diag- 
nosed ctinrcalk cancer of' the head of the pancreas. In the 
duodenal contents from 1 of these patiente no bile pigment nas 
observed; while the contents from the other 2 were pale giee 
in color. The findings of normal enzymic concentrations in these 
cases cast doubt on the diagnosis of pancreatic malignancy, and on 
laparotomy stone in the common duct was found m each case. 


TABLE VI.— ENZY.MIC CONCENTR-ATIONS, AMOUNTS AND PHYSICAL 
CHARACTER OF DUODENAL CONTENTS OBTAINED FROM 
PATIENTS WITH DISEASE OF THE PANCREAS. 


, Enzj’niic conoenlmtion. | 

1 

i 




1 

Subject, i Protco- i 
1 lytic in ] 
i me. 
i NPN. 

Lipoly- 
i lytic in 

1 cc. n/10 
j N.iOH. 

Atuylp- 
lytic in 
mR. 

glucose. 

Amount 
in cc. 

Color. 

Viscosity. 

^ — . — 

Diagnosis. 

lx . . i 2.0 

1 

1 

i 

1 

l.G 

2.0 

90 

1 

1 

Greenish- 

yellow 

Moderate 

Cancer body and 
tail pancreas. 

2x . . 0.0 

1 

1 

1 

0.2 

2.0 

1 55 : 

j 

AVhitc 

Great 

Cancer head of 
pancreas. 

:tx . . 0.8 

i 

0.3 

0.3 

50 

Yellow 

Moderate 

Chronic pancrca- 

; 1.1 

1 

0,3 

0.5 

00 

Yellow 

Moderate 

titis. 

‘lx . . i.a 


i 0.7 

1.0 

1.50 

Yellow 

Moderate 

Acute pancrcati- 

5.0 


j 0.2 

1 

0 4 

! 

i 

100 

Yellow 

! 

Moderate 

tis; convalesc- 
ing. 


s, Exploratory laparotomy. 


Abnormally low and dissociated concentrations were found when 
the lesion obstructing the common duct involved the pancreatic 
duct also. With one exception, tliis lesion was stone in the ampulla 
of Vater. The exception noted was one in which sclerotic processes 
almost occluded the common bile duct. 

Three of the cases studied are worthy of special mention. In 
these casp calculi obstructed the ampulla of 'Shiter, and on the first 
examinatinn the duodenal enzymic concentrations were much below 
the normal; while no bile Avas .seen in the duodenal contents from 2 
of the cases, and from the third were a pale green color. After 
lavage with magne.siuin sulphate solution a few times the duodenal 
contents showed bile lugincnt and normal enzymic concentrations. 
On the other hand, in 4 oii.ses of cancer involving the bile ducts 
re])eated lavage of the duodenum failed to be followed by bile in 
the duodenal (“ontents. Two of the cases reju-e.sented cancer of the 
head of the ]amcreas involving the pancreatic duct and lavage did 
not imoduce a change in the abnormally low enzymic concentra- 
tions. In the other 2 the pam-reatic duct was not involved and the 
en/.ynur concentrations were normal. In the.se cases the use of 
magncMum .'^ulphate lavage, combined with study of cnzvmic con- 
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centrations, of the duodenal contents gave findings in the presence 
of benign obstruction which were different from those obtained 
when the obstruction was of malignant character. The differences 
were so marked as to suggest that results obtained from the com- 
bined use of duodenal lavage and enzymic concentration studies 
will prove to be of value in differentiating between the two tj^pes 
of obstruction. 

In obstructive jaimdice the question frequently arises as to 
whether the cause is benign or malignant. The three most frequent 
malignant diseases causing jaundice are primary cancer of the head 
of the pancreas, primary cancer of the bile ducts, and cancer of 
the liver secondary to gastric carcinoma. The latter can almost 
invariably be demonstrated by Roentgen-ray examination of the 
stomach; cancer of the bile ducts does not allow bile to flow into the 
duodenum; and cancer of the head of the pancreas will usually 
occlude the pancreatic duct and largely exclude enzjmies from the 
duodenum. Thus the estimation of duodenal enzymic concentra- 
tions would seem to be of distinct value in the diagnosis of a sus- 
pected cancer of the biliar\^ tract or of the head of the pancreas. 

The findings in biliary disease, which have been discussed, are 
exemplified in the following table (Table VII) 


TABLE VII.— enzymic CONCENTR.A.TIONS, AATOUNTS AND PHYSICAL 
CH.\RACTER OF DUODENAL CONTENTS OBTAINED FROM 
PATIENTS WITH DISEASE OF THE BILIARY TRACT. 


•Subject. 

Enzjinic concentration. 

Proteo- j Lipols'- ' .A.mylo- 
lytic in ; ij-tic in j lytic in 
mg, ! cc -X'/IO ■ mg. 

1 NPN. 1 NaOH. j glucose. 

Amount 
in cc. 

, 

Color. 

i 

! 

1 

j Viscosity. 

i 

Diagnosis. ' 

lx . . 

i 9.0 

4.0 

2.0 

1 150 

; 

Yellotv 

! 

j Moderate 

Cholelithiasis; no 
obstruction. 

2.x . . 

2.7 

i 

1.6 

0.7 

‘ 100 

1 

1 

Pale yel- 
loiv 

j Great 

1 

i 

Stone in common 
duct; deep ic- 
terus. 

3x . . 

! 2-0 

0.2 

O.G 

50 

White 

j Great 

Stone in ampulla; 
deep icterus. 


3.9 

1.0 

0.9 

70 

Pale yel- 
low 

} iUoderate 

i 

After lavage with 
MgSOi. 

4x . 

1.0 

0.1 

0.0 

150 

White 

1 Great 

1 

Stone in ampulla; 
deep icterus. 


j 5.9 

1.9 

3.3 

100 

Greenish- 

yellow 

Moderate 

! 

After lavage with 

MgSO<. 


i I 1 

X, Laparotomy. 

The effects of biliary and pancreatic diseases on the enzjnnic con- 
centrations of duodenal contents, which have been discussed, may 
be summarized as follows: 

(a) Abnormal enzymic concentrations were found in lesions 
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obstructing the pancreatic duct or causing extensive damage to tl e 
head of the pancreas. Tlie lesions studied were acute pancreatitis, 
cancer of the head of the pancreas, and obstruction to the pancreatic 
duct by gall stones or by sclerotic processes. 

(b) Abnormal enzymic concentrations were also found in cliromc . 
pancreatitis in which‘there was but little destruction of the glandular 

parenchyma. ^ , i i • 

(c) Normal enzymic concentrations were found when the lesion 

involved but little of the glandular parenchyma, when the pancreatic 
duct Avas not obstructed, and when the cause for an obstructive 
jaundice did not involve the pancreas^ or its duct. 

The question arises as to the need for the rather complicated and 
time-consuming processes of obtaining and of estimating the enzymic 
concentrations of duodenal contents. It has been urged that any 
secretory anomalies of the pancreas would be reflected in tlie stools, 
and that the examination of tlie stools would suffice. That such 
is not necessarily the case is evidenced by the findings in. a case of 
chronic pancreatitis, in which careful stool examinations were made 
on successive days following a Schmidt test diet. All examinations 
were negative. In several of the other cases studied the stool 
examinations on house diet showed no evidences of abnormal diges- 
tion. In cases with a low sugar tolerance, furthermore, it is obAi- 
ously inadvisable to feed test diets of a character satisfactory for 
stool examinations. Also, examination of stools will be of no aid 
in the diagnosis of pancreatic disease when bile is excluded from the 
intestines or when pathological conditions prevent the absorption 
of food from the .small intestines. In addition, it is well known that 
bacteria always present in human intestines can duplicate all 
liha.ses of enzymic digestion, so that it is conceivable that bacterial 
action alone could mask evidence of pancreatic disease as obtained 
from stool examination. In this connection it is of interest to note 
that McClure, Vincent and Pratt^ found that completely depan- 
crcatized dogs could often utilize a considerable percentage of fat 
of the food ingested. It seems clear, therefore, that pancreatic 
disease may aiot be evidenced by stool findings alone. For this 
reason in selected cases the use of the methods described and used 
in this work will be found of aid in the diagnosis and in following the 
progre.ss of a given case. 

Conclusions. 1. Normal enz.ATnic concentrations of duodenal 
contents have been established for the methods and procedures 
acscnbed for estimating enzymic concentrations in duodenal con- 
tents obtained by the use of the procedures described. 

2. Abnormalities in enzymic concentrations having been found 
presence of some lesion involving the pancreas, either 
pnmarilv or secondarily, it is concluded that the estimation of 
en7>nue concentrations of duodenal contents furnishes an index 

external secretory function of the pancreas. 

•>. ihe finding.-; m normal persons indicate that the essential 
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factors in stimulating the secretion of pancreatic juice are the 
products of digestion rather than the acidity of the gastric chyme. 

4. The time coincidence of the onset of the flow of bile and pan- 
creatic juice suggests a common stimulant. 

5. The external secretorj^ function of the pancreas, as measured 
by the enzymic concentration of duodenal contents, was found to 
be much depressed below the normal in chronic pancreatitis. 

6. Acute pancreatic necrosis, cancer of the head of the pancreas, 
and lesions obstructing the pancreatic duct were accompanied by 
marked abnormalities in the enzymic concentrations of duodenal 
contents. Obstructive lesions caused great diminution, while acute 
necrosis often caused dissociation of the concentration of the 
enzymes. 

7. In obstructive jaundice estimation of enzj'^mic concentration 
of duodenal contents is of aid in localizing the site of the lesion, and 
in the differential diagnosis between its benign malignant character. 

BIBLIOGRAPHY. 

1. McClure, C. W., Wetmore, A. S., and Reynolds, L.: Arch. Int. Med., 1921, 
27, 706. 

2. McClure, C. W., Wetmore, A. S., and Reynolds, L.: Jour. Am. Med. Assn., 
1921, 87, 1468. 

3. McClure, C. W., and Wetmore, A. S.: Boston Med. and Surg. Jour., 1922, 
187, 882. 

4. Pawlow, I. P.; The Work of the Digestive Glands, London. 

5. Bayliss, W. M., and Starling, E. H.: Jour. Physiol., 1902, 28, 325. 

6. Von Flirth, 0., and Schwartz, W. W.: Pfliiger’s Arch. f. d. ges. Physiol., 1908, 
124, 427. 

7. Popielski: Zentralbl. f. Phj'siol., 1906, 19, 801. 

8. McClure, C. W., and Jones, C. M.: Boston Med. and Surg. Jour., 1922, 187, 

909. ^ 

9. McClure, C. AV., A^ncent, B., and Pratt, J. H.: Jour. Exp. Med., 1917, 26, 381. 


THE OCCURRENCE OF REGULAR VENTRICULAR RHYTHM 
WITH A RATE OF OVER FIFTY IN CASES OF 
AURICULAR FIBRILLATION. 

By W. Dock, M.D., 

AND 

S. A. Leahne, M.D., 

BOSTON. 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) ' 


Auricular fibrillation, once established in cases of organic 
heart disease, usually giA^es a constant and persisting arrhythmia. 
Certain drugs may restore the normal mechanism, but under the 
continued use of digitalis the spontaneous return of normal action 
is unusual. HoweA^er, not infrequently the examiner notes that 
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“the heart action is regular” or “more regular.” It is therefore, 
of importance to remember that in many such cases graphic records 
show persisting fibrillation of the auricle. ^ This mechanism was 
first described by Lewis^ and Mackenzie;^ in the former instance 
the ventricular rate was regular at 85 to 90 beats per minute and 
in the latter it was 70. Lewis® regarded the condition as complete 
block and says; “In such instances the ventricular rate is rela- 
tively high, usually 40 to 50 per minute, but occasionally as high 
as 90 per minute, presumably because the block occurs at a high 
level in the A-V node and because the ventricle is governed by a 
rhythm formed in the A-F node.” 

There are numerous accounts^-” of regular ventricular rh 3 i;hm 
in auricular fibrillation, with and without digitalis, in which the 
ventricular rate was below 50 per minute. Such cases are easily 
recognized as complete heart-block. With the more rapid rate, 
the actual condition is not recognized clinically, and it is important 
to know that in this clinic during the past ten years there have 
been 12 cases of auricular fibrillation studied with the electro- 
cardiograph in which regular ventricular rh\i;hm occurred .after 
full doses of digitalis, with a rate between 55 and 85, the average 
rate being 68 per minute. During this time there were 614 cases of 
auricular fibrillation, 9 of which had periods of regular ventricular 
rhythm, with rates under 48. There were during the same time 16 
cases of complete heart-block with regularly beating auricles. In 
12 of the latter cases of complete heart-block, with no digitalis, 
the average rate was 35.8 beats per minute, while in 5 such cases 
treated with full doses of digitalis the average rate was 42.6. The 
maximum rate in the former group was 45 and in the latter, 60. 
In 1 case, included in both series, the rate was 34 without digitalis; 
six months later, following cardiac failm-e and continued use of 
digitalis, the ventricular rate was 55; the auricular rate had fallen 
frojn 115 to 90 beats per- minute. This suggests that digitalis 
accelerates the ventricular pacemaker when there is A-V disso- 
ciation. 

As we have seen it, regular and fairly rapid ventricular rhythm 
occurs in auricular fibrillation only after full doses of digitalis. It 
is always transient, lasting for hours or days. . It may disappear 
and return later at a diflerent rate, or the rate may vary from day 

u tP 't occur most often in badly damaged hearth 

Half of our cases had severe mitral or aortic lesions, rheumatic 
m origin; 1 had syphilitic aortitis and others had myocardial 
failure without valve disease. Five died within one year of the 
time of observation. 


Summary oi Case Histories. C.vsE I.-Medical, No. 403( 
C haulseur, aged thirty-two years. Rheumatic fever at si.xtee 
yeans; dysi)uea for three years; orthopnea for one year; precordi; 
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pain for two weeks. Apex in axilla; apical diastolic rumble and 
systolic murmur; liver slightly enlarged; legs not edematous. Dis- 
charged improved in eleven days. Diagnosis: Mitral stenosis and 
insufficiency. 

Case II.— No. 4727. Laborer, aged fifty-two years. Dyspnea 
and swelling of the legs for one j^ear. Very large heart; liver just 
palpable; very slight edema of the ankles; blood-pressure, 244/170. 
Died in ninety-two days. Diagnosis; Chronic mjmcarditis, chronic 
nephritis and hypertension. 

CaseIII.— N o. 5031.. Butcher, aged seventy-two years. Ascites 
and edema of the legs for four months; orthopnea for two months. 
Apex in the axilla; sounds weak. Liver palpable; blood-pressure, 
160/130. Died in ten months. Diagnosis: Chronic myocarditis. 

Case IV.— No. 5435. Fireman, aged sixty-five years. Orthop- 
nea for five months; swelling of the ankles for six weeks. , Heart 
enlarged; right hj^drothorax; moist rales at the bases of the lungs; 
liver not felt; edema to mid-thigh; blood-pressure, 200/120. Dis- 
charged improved in twenty-eight days. Diagnosis: Chronic myo- 
carditis and hypertension. 

Case V.— No. 5439. Housewife, aged forty years. Chorea and 
rheumatic fever in childhood; orthopnea for two years. Apex in 
axilla; apicah diastolic thrill and murmur. Liver slightly enlarged 
ankles swollen. Died in two months. Diagnosis: Mitral stenosis 
and insufficiency. 

Case VI.— No. 6278. Housewife, aged forty-eight years. 
Rheumatic fever at twelve years; cyanotic for twelve years; dropsj^ 
for four months. Heart large; aortic systolic thrill and murmur. 
Liver edge at the navel ; edema to the Avaist. Discharged improved 
in thirty-six days. Diagnosis: Aortic stenosis. 

Case ^HI.— No. 6845. Teamster, aged fifty-two years. D^^sp- 
nea for four months; orthopnea and SAvelling of the ankles for two 
months. Heart enlarged; presystolic gallop at the apex. Liver 
palpable, ascites and edema of the ankles. Moist rales at both 
bases. Discharged improved in thirty-six days. Diagnosis: 
Chronic myocarditis. 

Case ATII.— No. 6865. Printer, aged fifty-seven years. Dysp- 
nea for four months; swelling of the legs and orthopnea for one 
month. Heart slightlj’^' enlarged; sounds faint. Rales through- 
out the lungs; edema of the legs and back. Died in fourteen 
days. Diagnosis: Chronic myocarditis. 
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Case IX.— No, 6945. Housewife, aged thirty years. Rheu- 
matic fever at thirteen years; dyspnea and precordial pain or 
two years; swelling of. the abdomen and legs for two months. 
Heart slightly enlarged; diastolic rumble and presystohc murmur 
at the apex. Liver edge at the navel; marked ascites and edema 
of the legs. ’ Died in twenty-one days. Diagnosis: Mitral stenosis 

and insufficiency. 


Case X.— No. 7101. Teacher, aged fifty years. Dyspnea for 
two months; precordial pain for one month; edema of legs for 
three weeks. Heart enlarged; loud systolic murmur all over pre- 
cordium; short diastolic murmur at the apex, gallop rhjdhm. 
Large pulsating liver; edema of the legs and back; moist 
rales throughout the lungs; blood-pressure, 140/80. Discharged , 
improved in fifty days. Diagnosis; Chronic myocarditis and 
aortic insufficiency. 

Case XI.— No. 13759, Stoker, aged fifty-seven years. Chancre 
at twenty-two years. Dyspnea for one year. Heart effiarged; 
loud aortic systolic and diastolic murmurs. Moderate ascites and - 
edema of the legs; Wassermann, 4-f , Discharged improved in 
thirty-six days. Diagnosis: Syphilitic aortitis and aortic insuffi- 
ciency. 

Case XIL— No. 20712. Domestic, aged fifty-four years. Pal- 
pitation for five 3 ^ears; shortness of breath for two years. Night- 
sweats and productive cough for three weeks. Heart slightly 
enlarged; nor murmurs; very many moist rales throughout the lungs; 
blood-pressure, 155/70. Discharged improved in sixty-six days. 
Diagnosis; Chronic myocarditis. 

The records of these 12 cases were diagnosed and filed as “com- 
plete heart-block,” but the rapidity of the ventricular rate .was 
noted and an attempt made to see if this might not be better 
explained by another mechanism. It seemed possible that in these 
cases there might be a high-grade partial block, due to digitalis, 
with the ventricle responding, for example, to every fifth or sixth 
impulse originating in the auricle, and that, as in certain instances 
of flutter, the block might be varied by changes in vagus tone. 
In the 2 cases, in 1916, vagal pressure produced no change in the 
rate of the ventricle. It was assumed at that time that the fibril- 
latmg auricle was absolutely irregular as distinguished from the 
very regular rhythm of the auricle in flutter, but the work of Lewis 
and his co-workers,i2> on the circus movement of the auricular 
impulse has shown the very close analogy between the two condi- 
tions. it, therefore, seemed worth while, in reporting these cases. 
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to reexamine the tracings for anj'- evidence of similarity between 
the mechanism of these hearts and that of auricular flutter with a 
regular ventricular rhythm. 


Case ' 

No. 1 

Day in 
hospital, j 

Total amount of 
digitalis to date 
of observation. 

Auricular 

mechanism. 

Ventricular 

mechanism. 

Ventricular 
rate per min. 

1. . . ! 

1 

Grams. 

0 

. 

Fibrillation 

Irregular 

100 

J 

3 

1.2 

Fibrillation 

Regular 

73 

1 

4 ! 

1.2 

Fibrillation 

Regular 

73 

1 

7 i 

1.2 

Fibrillation 

Regular 

57 ‘ 

9 ^ 

1 1 

0 

Fibrillation 

Irregular 

so 


58 

4.5 

Fibrillation 

Irregular 

90 

1 

65 1 

5.05 

Fibrillation 

Regular 

81 


75 i 

5.05 

Fibrillation 

Irregular 

08 

3. . . ; 

1-7 ! 

0-2.45 

Flutter 

Varying block 

100-130 

1 

8 A.M.I 

0-2.45 

Fibrillation 

Irregular 

52 

1 

1 

8 P.M.j 

2.65 

Fibrillation 

Regular 

60 


0-20 [ 

2.65 

Fibrillation 

Irregular 

48-62 


20-29 

2.65-7.05 

Flutter 

Varying block- 

80-140 

1 

30 

7. 15 

Fibrillation 

Regular 

42 

1 

31-38 

7.15 

Fibrillation 

Irregular 

39-60 


39 

7. 15 

Regular 

Regular 

85 

I. . . 

1 iTincturc to 

Fibrillation 

Regular 

S5 


4-9 

nausea 

0.40-0.75 

Fibrillation 

Coupled 

68-70 


11-21 

0.75-1.55 

Fibrillation 

Irregular 

54-01 

5. 

1-7 

0.1 

Fibrillation 

Irregular 

■125-90 


10 

1.7 

Fibrillation 

Regular 

06 


26 

2.8 

Fibrillation 

Irregular 

90 

6. . . 

1 

Digalen, gtts. v 

Fibrillation 

Regular 

58 


0 

b.d. (2 mos.) 
Digalen, gtts. v 

Fibrillation 

Irregular 

45 

7. . . 

1 

b.d. (2 mos.) 

0 

Fibrillation 

Irregular 

150 


4 

2.5 

Fibrillation 

Irregular 

SO 


6 

2.5 

Fibrillation 

Regular 

88 


26-36 

2. 5-3. 4 

Fibrillation 

Irregular 

83-90 

8. . . 

3 

2. 1 

Fibrillation 

Regular 

56 


5-9 

2.1 

Fibrillation 

Irregular 

' 85-105 

9. . . 

1 

0 

Regular 

Regular 

108 


6 

1.3 

Regular 

Dropped boats 

SO 


7 

1.3 

Fibrillation 

Regular 

68 


8-9 

1.3 

Fibrillation 

Irregular 

70-75 


15 • 

2 

Fibrillation 

Coupled 

94 

10. . . 

3 

0.9 

Fibrillation 

Irregular 

75 


7 

2. 1 

Fibrillation 

■Regular 

/o 


21 A.M. 

2.9 

Fibrillation 

Irregular 

72 


21 P.M. 

2.9 

Fibrillation 

Regular 

75 

11. . . 

3 

0 

Regular 

Regular 

90 


7 

3.0 

Fibrillation 

Regular 

■ 58 


11 

3.0 

Regular 

Dropped boats 

65 


22 

3.0 

Regular 

Regular 

88 

12. . . 

1 

0 

Fibrillation 

Irregular 

155 


3 

1.6 

Fibrillation 

Irregular 

65 


22 

3.85 

Fibrillation 

Regular 

59 


28 

4.45 

Fibrillation 

Regular 

58 


31-00 

4.45-6.0 

Fibrillation 

IrrcKiilar 

50-70 




hours later shows irregular ventricular rhythm rate 55.9. 
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In Cases I and III right and left vagal pressure caused no varia- 
tion in the ventricular rate. In Case XII, holding the breath, 
right and left vagal and ocular pressure and the subcutaneous 
injection of 3 mg. of atropin had absolutely no effect on the rate 
of the ventricle. Even if we should succeed in later cases in thus 
changing the rate, the existence of partial block will not be demon- 
strated since, as Hewlett^^ has indicated, the rhythm originating 
in the A-V node may be extremely susceptible to vagus influence. 
Until it can be shown that there is a direct relation betv een the 
rate of auricular impulses in fibrillation (/ waves) and the ven- 
tricular rate, there is still lacking the proof of the view that such 
cases are instances of partial block. Measurements of our records 
for evidence of a simple ratio between the fibrillation rate and the 
ventricular response were wholly unsatisfactory. In 7 cases the 
/ waves were too fine to be of any value, while in others, including 
Case XII, in which various sternal leads were taken, the / waves 
were so irregular that no comparisons could be made. Successive 
waves varied by 0.03 second, and groups of three successive waves 
varied by as much as 0.05 second. 

In half of these cases (see table) the resumption of the irregular 
rh 5 i;hm was associated with a decrease in the ventricular rate 
(Fig. 1), and if we reject the hypothesis of partial block we must 
assume that digitalis accelerated the rate of the dissociated ven- 
tricles. This is confirmed by the relatively more rapid ventricular 
rate in those cases of complete heart-block with normally beating 
auricles when under digitalis as compared with similar cases not 
treated with digitalis, as noted above. 

One is struck by the fact tliat, in reverting to an irregular rhythm, 
these hearts often give tracings in which, mingled with beats of 
varied length, runs of beats of the same length predominate. Fig. 2 
IS a tracing taken of Case I while the ventricular rhjMim was 
irregular and shows five perfectly regular beats in succession with 
shorter and longer beats coming before and after them. This same 
patient previously showed a perfectly regular ventricular rhj^thm 
for several days. It is difiicult to explain the regular rhji;hm as 
due to an idioventricular mechanism and then maintain that the 
tracing shown in Fig. 2, which has so many regular beats, is due 
^ustomary partial block that always accompanies amicular 
fibrillation. Is it not possible that in both instances we are deal- 
ing with a partial block which at one time is varying and at the 
others constant? 


Conclusions. Regular ventricular rhythm with a rate over 55 
per minute occurred under digitalis treatment as a transient phe- 
nomenon IS about 2 per cent of 614 cases of auricular fibrillation. 
Attempts were made unsuccessfully in 3 cases to vary the ven- 

stimulation or vagal inhibition (atropin). 
There is no proof that this mechanism is due to constant partial 
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block similar to that of regular ventricular rhythm in auricular 
flutter, although this remains a possibility. There seems to be 
definite evidence that digitalis in many cases accelerates the 
dissociated ventricle. 
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RIGHT DIAPHRAGMATIC HERNIA OP THE SHORT 
ESOPHAGUS TYPE. 

By Solomon Fineman, M.D., 

FELLOW IK MEDICINE, THE MAYO FOUNDATION, 

AND 

H, Milton Conner, M.D., 

SECTION' ON' MEDICIN'E, MAYO CLIN'IC, BOCHESTEB, MINNESOTA. 


At the Majm Clinic the incidence of diaphragmatic hernia has 
been 1 in 2.3,000. We find in the literature reports of 5 cases of 
para-esophageal diaphragmatic hernia, in which the esophagus was 
also shortened congenitally. Our case is probably of the same 
tjTie, and we report it because of the rarity ‘of the condition and 
because we wish to call attention to the fact, hitherto not men- 
tioned, that this type of hernia is irreducible surgically. 

Case,s Reported in the Literature. Dietlen and Ivnierim’s* 
patient was a woman, aged twenty-four years, Tvho complained of 
pain in the right chest, occurring shortly after eating. A roent- 
genogram revealed a shadow in the right chest, which was inter- 
preted as fluid, but aspiration failed to reveal the presence of fluid. 
On subsequent roentgenological studies a right diaphragmatic hernia 
of the stomach of the short esophagus type was found. 

Bund’s- case of diaphragmatic hernia occurred in a male child 
aged eight months. The diagnosis was established at necropsy. 
A tumor of the posterior portion of the mediastinal pleura was 
found extending into the cavity of the right chest. The tumor 
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proved to bo a hernial sac, containing the 

t ta^tns 0 ? the esophagus. The pyloric ™1 of 
truded through this hiatus and lay beneath the loMcr si rtace or 
the liver. The esophagus lay directly behind the trachea and 
descended as far as the bifurcation of the trachea, coursed slig 5 
to the right, then suddenly turned to the right and entered the 

hernial sac from above (Fig. !)• 



Fig. 1. — Bund's case. Note short length of esophagus at its entrance into . 
the uppermost portion of stomach at C ivhich lies practically entirely above the 
diaphragm D. 


Plenck’s® patient was a man, aged forty-four years, who com- 
plained of a “delicate stomach,”' which had caused him consid- 
erable distress practically all his life. He had had several roent- 
genological examinations and a diagnosis of right diaphragmatic 
eventration had been made. He was finally operated on because 
of evidence of perforation and peritonitis; a right para-esophageal 
diaphragmatic hernia of the stomach was found. The duodenum 
was drawn vertically up against the esophageal foramen, and the 
contents of the stomach were seen exuding from the esophageal 
hiatus. All attempts at reduction proved futile. The author 
explains his failure to reduce the stomach on the basis of numerous 
adhesions and an inability to prolong the operation in view of tlie 
patienFs critical condition. Death ensued in nine days. Necropsy 
revealed a shortened esophagus and abnormal, position of the' 
stomach, the major portion lying in the right chest. There was a 
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perforated gastric ulcer 3 cm. above tlie lierjiial ring. The esopha- 
geal hiatus formed the hernial aperture. The stomach was lying 
in the chest, with its greater cmnuiture to the right and the lesser 
curvature to the left. The esophagus entered the stomach at the 
level of the ninth dorsal vertebra and measured 19.5 cm. from the 
cricoid cartilage. The average normal length of the esophagus is 
from 23 to 25 cm. 

Huffman® found the condition at the dissecting table. No data 
were obtainable except that the patient had died with symptoms 
indicating myocardial insufficiencjE The greater portion of the 
stomach was in the posterior mediastinum, the pyloric end being 
in the esophageal hiatus. The esophagus ended 3 cm. above the 
esophageal hiatus. 

In Tonndorf’s^ case, observed at necropsy, the esophagus did not 
reach to the esophageal hiatus, and was 4 to 5 cm. shorter than the 
average. This man died at the age of seventy-six years. 



Fig. 2. — Shadow at a above right diaphragm, mistaken at first for “encysted fluid” 

in chest. 

Report of a Case Observed at the Mayo Clinic. Case 
History. (A380336.) J. H., aged twenty-two years, a painter, 
came to the Clinic because of marked pallor and palpitation. He 
had had these symptoms intermittently for many years, with 
periods of well-being between attacks. He had seen many physi- 
cians and had been treated for the past seven years for pernicious 
anemia. There was no history of gastric disturbance. 

On physical examination the salient findings were marked anemia 
and a somewhat enlarged cardiac outline, over which systolic and 
diastolic murmurs were heard. A shadow above the right dia- 
phragm was revealed by the roentgenogram (Fig. 2), which was 
interpreted as encysted fluid. We were unable to elicit physical 
signs to account for this shadow. The patient was admitted to hos- 
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pital and transfused. His general condition and anemia were improved 
considerably ; the cardiac murmurs disappeared, but a roentgenograph 
again showed the previously noted shadow. Diaphragmatic hernia 
was suspected, and a roentgenological examination confirmed the 



diagnosis. Tlie esophagus was seen to descend on the left of the 
spinal column (Fig. 3), about three-quarters of the way down to 
the diaphragm. It then crossed the midline abruptly to the right 
and entered at a point well above the diaphragm into a pouch 
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lying in the right chest posteriorly. The passage of the bariumized 
meal failed to demonstrate any sharp kinking or blocking of the 



Fig. 4. — Postero-anterior roentgenogram taken in upriglit position showing iicrniatcd 
stomach in right chest. Note gastric ruga3 at a. Compare with Fig. 1. 



Fig. 5. — Anteroposterior roentgenogram, taken lying down, showing non-filling 
pressure defect in stomach at a caused by the diaphragmatic hernial ring. Note 
reversed position of greater and lesser curvatures, and absence of distortion or 
kinking of fundus and cardia at h. 


esophagus. The barium mi.xture propelled by esophageal peri.stal- 
sis emptied into the supradiaphragmatic portion of the stomach 
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in the form of an intermittent fan-shaped spray. The nsual 
gastric bubble and gastric rugse were \dsualized fluoroscopically 




Fig. 6. — Fluroscopical tracing of stomach at rest at a, and on full expiration, 6, and 
inspiration, after administration of Seidlitz powder, 6®. 

and roentgenographically (Fig. 4). The opaque medium was then 
seen to pass through a diaphragmatic opening (Fig. 5) located 
posteriorly and practically in the midline into the pylorus which 
was lying below the diaphragm. The duodenum was normal. The 



• — Percussion outline of tympanic area a corresponding to supradiaphrag- 
matic portion, of stomach after administration of Seidlitz powders. 

diaphragmatic leaves moved normally, synchronously and freely. 
At a subsequent fluoroscopic examination the administration of 
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Seidlitz powder was seen to cause a moderate dilatation of the her- 
niated portion of the stomach (Fig. 6). The outline of the gas- 
distended stomach could be percussed with some degree of accurac.y 
(Fig./). 

Using the kymographic method of Hardt and Joseph'* for the 
study of intragastric tension, it was determined that on inspiration 
and expiration the tension variations in the supradiaphragmatic 
stomach were the reverse of what is usually found in the normal 
stomach. With inspiration and expansion of the thoracic cage 
there was a fall in intragastric tension. With expiration and con- 
traction of the thoracic cage there was a rise in intragastric tension. 
In this experiment no difficulty was ex'perieuced in passing a tube 
into the stomach. Free hj'drochloric acid was demonstrated in the 
aspirated contents. 

No operative procedures were attempted. This patient has been 
heard from recently, two years after his first examination, and he 
is not having symptoms referable to the hernia. 

Eaibryology. Broman® has shown that, in the human embiyo, 
the lesser peritoneal cavity encircling the intestine is constricted 
by the fusion of the diaphragmatic anlagen, with the consequent 
formation of a blind sac, bounded on the left by the right meso- 
dermal wall of the esophagus, on the right by the diaphragmatic 
anlage, and in part also by the right lung. In certain persons 
this bursa quickly disappears; in others, however, it enlarges and 
may often be found in the adult as a slit about 1 cm. or more in 
diameter, between the esophagus and right leaf of the diaphragm. 

Bund^ is of the opinion that a malunion of the diaphragmatic 
anlagen results in the persistence of a communicating canal between 
the lesser peritoneal cavity and the infracardiac bursa. In the 
presence of such a communication abdominal organs enter the 
infracardiac bursa and form a diaphragmatic hernia. He explains 
the shortening of the esophagus on the basis of a deficient fixation 
of its distal end to the esophageal hiatus, resulting from maldevel- 
opment of the diaphragmatic segments which bound the esophageal 
opening. Plenck® is of the opinion that the shortening of the 
esophagus can be explained either on the basis of a congenital 
hypoplasia, or by a lack of normal growth stimulant, due to the 
abnormal position of the stomach in the chest. 

Discussion. On the basis of the roentgenologic findings, in part 
confirmed by' the ky'mographic findings, we believe that we are 
justified in considering our case a congenital right para-esophageal 
hernia, of the short esophagus type. Howe^'er, whether this 
particular case is or is not of this type, the fact remains that such 
hernias ha\'e been proved to exist, ancl that in 1 case an attempt at 
surgical reduction was made. In reviewing the literature on 
diaphragmatic hernia we find no mention of the fact that a com- 
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plete reduction of the stomach from the, chest into the abdomen 
is impossible because of the congenitally shortened esophagus. It 
seems essential, for the sake of intelligent management, that every 
patient with diaphragmatic hernia of the stomach should have a 
careful roentgenologic examination with the specific object in mind 
of determining, so far as possible, the length of the esophagus. 

Summary. The incidence of diaphragmatic hernia at the Mayo 
Clinic is 1 in 23,000 cases. The case of diaphragmatic hernia 
reported was on the right side, and in all probability of the short 
esophagus type. The intragastric tension in this case was found 
to be the reverse of what is usually found in a normal person. In 
such hernias, on account of the congenitally shortened esophagus, 
we believe complete reduction of the stomach from the chest into 
the abdominal caidty is impossible. Therefore, for the sake of 
rational management, every patient with diaphragmatic hernia 
involving the stomach should have a careful roentgenologic exam- 
ination with the specific object in mind of determining, so far, as 
possible, the length of the esophagus. 
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THE HYPOPHYSEOBASAL AREA IN ITS RELATION TO THE 
PATHOGENESIS AND TREATMENT OP DIABETES 
INSIPIDUS AND POLYURIA. 


(Including a Study of Thirty Autopsies) 

By Charles E. de M. Sajous, M.E., LL.D., Sc.D. 

PROFESSOR OP APPLIED ENDOCRINOLOGY, XJNWER.Sm' OP PENNSYLVANIA GRADEAI 
SCHOOL OF JUEWCINE, PHILADELPHIA. 

In tte issue of the American Jodenae of the Mebical Science 
for Movember, 1922, 1 submitted that despite prolonged resSX 
the physiologists had been unable so far*^ to point out tiie tetu, 
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function of any ductless gland and that this was due to the fact 
that the true role of these organs could only be discerned by a con- 
comitant analytic and synthetic studj'- of all branches of medical 
science bearing directly or indirectly upon the subject studied. 
Suggestive in this connection is a recent critical examination of the 
current views concerning the internal secretions bj^ Prof. Swale 
^hncent^ of the University of London, in Avhich this physiologist 
emphasizes the need of a “reconsideration of our whole attitude in 
relation to the pituitary bod3L” In keeping with this conclusion, 
it maj" be recalled that for over two decades, I have urged that the 
prevailing views concerning this organ were erroneous. 

The particular labors to which Vincent refers are those of two 
French internists, Camus and Roussj’^ (1913 and 1920 ),^ and of 
Bailej' and Bremer (1921) J Camus and Roussy denied that polj^- 
uria was due to lesions of the hypoph3^sis. The3^ had observed 
intense pol3mria after hypoph3'’sectomies in dogs, but careful necrop- 
sies showed that this occurred onty when the basal tissues had been 
injured. Vdien the h3^poph3^sis was removed alone without such 
injur3^, pol3mria failed to appear; when, however, the basal tissues 
were injured and the h3TJophysis was left intact, pol3mria occurred 
invariabl3L Their numerous experiments showed that the question 
of depth of injur3^ in the basal tissues was of no moment; a superficial 
lesion sufficed provided it was located “at the level of the gray sub- 
stance of the tuber cmereum in the vicinit3^ of the infundibulum.” 
Baile3'^ and Bremer^ also found, in 13 adult dogs, that even, an 
extremeL'^ minute lesion in the same area, i. e., the parainfundibular 
region of the h 3 fpothalamus, invariabl 3 '^ caused poLmria Avithin Lvo 
da3"s, its duration depending upon the extent of the lesion and var3^- 
ing from six da3"S to apparent permanence. It possessed all the 
characteristics of human diabetes insipidus. The3^ found that an 
extensive lesion of the tuber cinereum was incompatible Avith life, 
the animals d3''ing rapidl3’^ or after a period of apath3'’, in coma and 
convulsions. The integrit3^ of tlie h3q)oph3^sis Avas A'^erified histo- 
logicalL^ in each case, thus eliminating this organ as a cause' of the 
experimental poLmria induced. 

Similar results Avere obtained b3" Houssa3^ and Hug.® The3" found 
that animals deprRed of the h3'poph3'^sis excrete the same amount 
of urine as the controls, and that AA^ere the animals drank AA'ater, 
the diuresis AA'as actualL^ less than in the controls. Houssay® also 
denies that pol3airia is due to h3^persecretor3’ activit3^ of the h3^po- 
ph3"sis. His experiments showed that it was produced b3'' lesions 
of the cerebral basal zone similar to that first defined b3^ Camus and 
Rouss 3" in 1913 . He is inclined to belicA^e, hoAA’OA^er, that the pos- 
terior lobe ma3^ structurally participate in the pathogenic process. 

Indeed, to eliminate the posterior lobe from the pathogenesis of 
diabetes insipidus or polA'uria introduces raan3^ difficulties. As 
shown b3" Falta, Maranon and others, compression of the mediau 
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and posterior lobes by an enlarged anterior lobe will also produce 
diabetes insipidus. Quite in keeping with this clinical and experi- 
mental fact is the polyuria of pregnancy in which, as is well known, 
the anterior lobe is enlarged and must, therefore, compress the 
posterior. But there is no involvement of the basal tissues here. 
As shown by Cyon, Masay and others, the slightest touch upon the 
exposed pituitary will produce, a marked rise of blood-pressure while 
slight electrical stimulation will do likewise. Cushing’^ observed alsQ 
that mere manipulation of the posterior lobe sufficed to cause diuresis 
in experimental animals and sometimes- intense and prolonged poly- 
uria. Yet, while compression may cause it, Cushing likewise found 
that the opposite, sellar decompression by surgical measures 
addressed to the anterior lobe thus preventing pressure from the 
posterior lobe, brought on a severe polyuria— a result also noted in 
one of my cases. Again, if this identical lobe be disconnected from 
the basal tissues either experimentally as observed by Cushing and 
others, or accidentally as in the, case of a boy shot in the head 
observed by Maranon and Rosique,^ prolonged polyuria is also 
produced. 

Nor can we attribute any of these phenomena to a hypophyseal 
secretion. Not only can they all be produced, we have seen, by 
lesions above the hypophysis, and far away from it as we shall see, 
but injections of fluid from the cerebrospinal canal thought by 
Cushing and Goetsch to contain the specific hypophyseal secretion 
proved inert in polyuria, as shown by Houssay and Roman,® 
Maranon,^® and Dixon and Cow,^^ where pituitary preparations 
proved active. An extract of choroid plexus, also thought by Weed, 
and Cushing to secrete a pressor substance into the fourth ventricle 
fluid, was likewise tried by Dixon and Cow in polyuria but found 
inert, while hjqjophyseal extract at once produced its t5q)ical effects. 
In a comprehensive investigation of the subject, Jacobsoffi^ found 
“no definite evidence of the presence of a pressor substance in the 
cerebrospinal fluid suggestive of any posterior lobe secretion.” 
Indeed, the bulk of present day evidence clearly indicates that, as 
stated by Souques, Alajouanine and Lermoyez^® at the recent Third 
International Congress of Neurology, posterior lobe preparations 
do not represent a secretion of this organ but only pharmacological 
products. 


This IS the view that I have urged many years, the effects of these 
products being at the time attributed mainly to adrenin, as first 
pointed out by Howell. The tissues of the posterior lobe not only 
pve the chromophile test and other adrenalin color tests, as observed 
by Watanabe and CraAvford,''^ but they also raise the temperature 
according to Rogers, and likewise the basal metabolic rate as 
recorded by McKin ay--all phenomena which injections of adre- 

t ^^^^^^^^®N>erience has also shown that the 
effects of posterior lobe preparations are similar to those of adrenal 
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preparations, though more prolonged, owing to the presence of con- 
stituents resembling those of the cerebral cortex.* 

The Hypophyseorenal Path. The pathogenesis of diabetes insip- 
idus and polyuria no longer stands in the present inexplicable 
position, however, when, as its embryological origin indicates, the 
posterior lobe is regarded as a neural structure, and, as I first urged 
in 1908,^® as the starting 'point of several sympathetic paths one of 
ivhich 'extends via the tuber cinereum, the bulb, cord and splanchnic 
nerves and renal plexus to the vessels of the lcidneys.‘\ 

It is important to bear in mind in this connection, that there 
exists at the base of the brain a nuclear aggregate which can carry 
on all vegetative or somatic functions quite independent!}^ of the 
cerebral hemispheres proper. Its efficiency as such was amply 
demonstrated by Wilbur’s frog, which lived five years after removal 
of its cerebral hemispheres, Goltz’s dog, which lived eighteen months 
after the same procedure, including destruction of the optic thalami, 
and which even refused food made bitter with quinine, and Vulpian’s 
demonstration that removal of the hemispheres, optic thalami, 
striated bodies, corpora quadrigemina and the cerebellum did not 
prevent the animals from crying out when an exposed nerve of its 
foot was pinched. Nor does removal of the both hemispheres 
from a pigeon preA^ent it from shaking off a fly that happens to 
alight on its head. So conservative a physiologist as Sir Michael 
Foster^® referring to such animals, Avrote that “they may be kept 
alive and in good health for a long time” and that they exhibit “a 
spontaneity obAuously betokening the possession, not merely of a 
conscious Amlition, but a certain amount of intelligence.” 

From my Adewpoint, howcA’^er, sustained by much accumulated 
eA'idence, the posterior or neural lobe of the pituitary, in keeping 
with its identity as an extension doAAmward of the neural ectoderm 
which CA'cntually becomes the floor of the third A^entricle, forms part 
of the basal aggregate of nuclei to AAffiich Foster refers. I regard 
it in fact as forming an iiulividval mechanism similar to one of the 
cerebral motor areas, ivhich I toonld term the hypophyseobasal area.” 
Indeed, a careful analysis of this lobe by MacArthur““ showed 
that “the chemical composition of the hypophysis resembled the 
gray matter or young nerAmus tissue in most respects” . . - “In 


* This conclusion is not modified by the recent observation of DLxon,*^ 
that pituitarj' extract injected into the cerebrospinal fluid or into the circulation 
caused the pituitarj' to secrete. That a balance was struck between the amount 
in the blood and the cerebrospinal fluid indicates mere diffusion, while the fact 
that the latter fluid gave the chemical and physiological reaction of pituitrin is but 
a normal outcome when the posterior pituitars’’ is considered as a nervous structure, 
since both fluids would contain the same neural constituents. From my ^dewpoint 
the actual participation of a pituitarj' "secretion” in the process is onlj' assumed. 

t The term “path-” emploj’ed here is intended merelj' to denote a nervous con- 
nection between the hj'pophyseobasal area and the kidnej', the true identitj' of 
which is still to be determined. There are a number of descending tracts concerning 
which our anatomical knowledge is still obscure. 
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Fig. 1.— Vertical section of the neural lobe of the hypophysis. (Berkley.) 
Schematic, to illustrate the various types of cells in the 2000 sections of this lobe 
examined. M, outer layer over posterior surface of lobe, composed of gray matter 
(Luschka, Muller), and ball-tipped ependjnnal cells; A, widely distributed cells 
with many ramifications; B, similar cells, centrally located with long upward, brush- 
tipped processes; C, centrally located cells, resembling closed follicles, with comb- 
like tufts; D, neuroglia cells; E, spider cells in large quantities similar to, but larger 
than, those in cerebral tissues; F, ganglion cells which traverse entire organ upward 
and end in infundibular area; G, large pyramidal cells; H, pyramidal cells with 
short dendrites; J and K, ramifications of long dendrites, tufted figures’ and feathery 
protoplasmic cells, also cells covered with thorns which give off strong dendrites. 
These cells are not found elsewhere in the nervous system 'and occur in the upper 
border of the neural lobe "along the space formerly occupied by the infundibular 
duct.” 

• \ 

tologists had also observed. Luschka 21 Miiller^s and others who 
studied the hypophysis from myxine to man found that its gray 
matter extended upward along the infundibulum up to and including 
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the floor of the third ventricle. So marked were these histological 
characteristics, coupled with many facts, biological, ph.ysiological 
and clinical, recorded and personal histological studies, that I 
ventured in 1907 to term the hypophysis— including the basal 
nuclei— the somatic brain to convey its physical limitation to body 
or vegetative functions, as distinguished from the 'psychic brain, 
the organ of mind, the pallium or cerebral hemispheres overlying it. 

There can beno doubt regarding the identity of the posterior lobe of 
the hypophysis as a nervous organ. In keeping with embryological 
and morphological data which have caused it to be termed by anato- 
mists the "neural lobe,” Berkley^ found histologically that it con- 
tained numerous typical nerve cells. Osborne and Vincent-^ and 
other observers have likewise described true nerve cells and fibers in 
the posterior lobe. Moreover, knowledge gained in recent years on the 
histochemistry of the lipoids has shown that the glia cells claimed 
to be alone present by the opponents of this view, are composed of 
phospholipoids and cholesterin similar to those found in the myelin 
of the nerves at large and the brain. In the illustration of the pos- 
terior lobe submitted herewith, one of Berkley’s plates, this organ 
is shown to contain a close and thick plexus of fine fibers which 
ramify among the nerve cells, constituting "terminal arborizations 
of a bundle which passes downward in the infundibulum,” while 
other fibers pass upward to the basal tuber cinereum.* 

As to the relations of the hj^ophysis with the basal tissues by 
nerve paths, Cajal found that the fibers passed up mainly to the 
giant-celled nucleus in the basal tuber cinereum immediately above 
the infundibulum. This nucleus, the largest of a series of paired 
ganglia, was described by both Lenhossek and Kolliker, and termed 
by the latter histologist, nuclei tuherii, owing to their, situation in 
the tuber cinereum. This region in turn was described by Sir 
IMichael Foster as "a continuation of the spiiial gray matter.” 

Authors who refer to the infundibulum as a canal through which 
a secretion is supposed to pass up to the third ventricle, overlook 
the fact recalled by Piersol^ that, while "in the very young child 
the infundibulum retains to some extent its original character as a 
hollow outgrowth from the ventricle, in the mature subject this 
cavity, the recessus infundibuli, has mostly disappeared and the 
stalk is solid save for a slight diverticulum within its upper and 
widest path,” thus affording a path for the nerve fibers to the basal 
tissues. As shown in the illustration herewith {J in the descriptive 
text) long dendrites are present "in the space formerly occupied 
by the infundibular duct.” 


* The remarkable acti\-ity of hji^ophysis sicca and pituitrin, both posterior lobe 
preparations, bespeaks the presence in this lobe of a rich supply of. nuclear materials 
besides adrenin. This in itself stamps as misleading the often-published statement 
that the neural lobe contains but a few neuroglia cells and degenerated nervous tissue, 
that it is but a vestigial organ, and so forth. 
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That the hypophysis influences the body at- including the 
brain, has been noted by various physiologists. " De Cyon- and also 
Masay2^ found, we have seen, that the slightest touch of the organ 
through an opening in the sella turcica, and only after -the animals 
had entirely recovered from the operation, produced a marked rise 
of blood-pressure and reduced the heart beats. Pirrone-® thought 
he disproved these observations because he found that stimulation 
of the basal tissues above the hypophysis produced the same effects 
as those observed by de Cyon and Masay. But he only confirmed 
their views as to the peripheral effects described, and also my own 
(1903)^® that it is through nerve paths beginning in the hypophysis 
and passing through the tuber cinereum via its nuclei that these 
vasomotor effects were evoked. Weed, Cushing and Jacobson^® 
also found that faradization of the pituitary gave rise to glycosuria, 
a fact clearly explained by the effect of impulses through a path from 
the same organ to the adrenals which I have described elsewhere.®^ 
Finallj^, I might also recall the observation of Schafer®- that experi- 
mental injury of the hj^ophysis gave rise to polyuria, a result due 
to impairment of the hypophyseorenal nerve-path previously 
referred to as having been first described by myself in 1908^® and the 
existence of which will now be further sustained. 

Diabetes Insipidus Due to Lesions along the Hypophyseorenal 
Path. The need of such a path to explain the patliogenesis of dia- 
betes insipidus was shown by a personal study of thirty and odd 
unselected cases reported in the literature of the lasty thirty-eight 
years. These necropsies clearly show by lesions situated all along 
the hypophysiorenal .path extending from the hypophysis 'per se 
to the kidneys, that this one disease — or symptom of many local 
pathological processes— diabetes insipidus, can 'be produced by 
impairing the functions of this path anywhere throughout its course. 

Lesions of the Posterior Lobe per se. Twelve of the recorded cases 
showed that the neural lobe alone could be the seat of various kinds 
of local processes capable of causing diabetes insipidus. Benario®® 
described a case in which a gumma was found in this lobe at autopsy. 
Two similar observations have been recorded by Sequeira®^ and 
Berge and Schulmann,®® Maranon®® also refers to cases reported by 
Spanhock and Goldzeiher. Metastatic cancer of the posterior lobe 
was found by Simmonds®^ in 3 cases with intractable polyuria. 
In 1 similar case recorded by Neuburger,®® and in 2 reported by 
bekiguchi,®® all 3 showed marked polyuria; [the basal gray matter 

dmuges^ no pathological 

Lesions m Both Lobes or in the Infundibulu'ni. Six of this class 
we r^orded. In a case of diabetes insipidus autopsied by von 
Meyenburg, a cancerous process included both the middle and 
posterior lobes. Cushing observed a case in which metastatic 

ymphosarcoma of the infundibulum was found postmortem. In a 
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case of teratoid cyst recorded by Globus and Strauss/^ both lobes 
and the infundibulum Avere compressed. In one reported by 
Newmark/- the posterior lobe and nearly all the pars intermedia 
AA’-ere also found destro 5 ’’ed. Luzzatto^^ observed a case of polyuria 
in which autopsy showed that destructive hemorrhage of the pos- 
terior lobe had separated the latter from the infundibulum. In 
another reported by Chauffard,^ a fungous tumor had destroyed 
the hypophysis without involving the basal tissues. 

Lesions of the Infundibulum and Tuber Cinereum. Two cases had 
been recorded in which the diabetes insipidus was due to lesions 
invohdng the nerve path in these areas. ' In one reported by Romer^® 
the disease proved at autopsy to have been due to a tumor involving 
both the posterior lobe and the overlying basal tissues; in one 
observed by Lhermitte/® a syphilitic lefeion was found to involve 
both the infundibulum and the tuber cinereum. That puncture of 
the latter produces polyuria is recalled by Veil.^^ Also emphasizing 
this fact, Leschke^® states that bullet wounds, tumors, gummata, 
tubercles and other lesions in this location may all produce this 
condition, without lesion in the hypophysis proper, in accord with 
the observations previously submitted. 

Lesions in the Bulb. Seven cases of this class examined post- 
mortem were found. Lecorche and Talamon^® over thirty years 
ago urged the importance of syphilitic sclerogummatous lesions in 
the neighborhood of the jfloor of the fourth ventricle as a cause of 
diabetes insipidus and reports 2 cases in which nervous phenomena 
due to irritation of local nerve paths occurred. Ebstein,®® in 6 
cases of diabetes insipidus due to syphilis, found lesions in the 
medulla oblongata in 3. Marinesco®^ reported a case in which the 
autopsy showed a gliosarcoma in. the floor of the fourth ventricle. 
Even edema in this region as observed by Weiszbarth®^ may cause 
diabetes insipidus. I might recall in this connection that as shown 
by Bernard, a piqure very near to that which causes glycosuria 
will cause polyuria; also that piqure of the tuber cinereum produces 
the latter; and, finally, that diabetes mellitus and diabetes insipidus 
often occur together. 

Lesions of the Spinal Cord atid Splanchnic Nerves. That diseases 
of the spinal cord — which in the present connection would involve 
the hjTDophyseorenal path— sometimes show diabetes insipidus as 
a complication is well known. Futcher®® refers to a case of tabes 
seen bj’’ Schlesinger; to one of spastic paralysis reported by Westphal; 
to one of diffuse tumor of the cord observed by Shultze; to some 
of syringomyelia seen by Krause, and of hereditary ataxia reported 
by Friedreich in which polyuria was more or less persistent. As to 
tlie paths from the cord, “cases of diabetes insipidus are also 
recorded,” writes Eichhorn,®^ “in Avhich degenerative changes have 
been found in the sympathetic sj'^stem, notably in the coeliac ple.xus 
and the great splanclinic nerves.” These,* as is AA'^ell known, form. 



SAJOTJS; TREATMENT OF DIABETES INSIPIDUS AND POLYURIA 687 


with renal branches of the lesser splanchnic, the renal plexus which 

supplies nerves to the renal arteries. , ,, 

A connection with the hypophysis has also been urged recently 
(1916) by Motzfeldt,®^ of Christiania, who, after a critical study 
concluded that “although the disease is comparatively rare, a num- 
ber of cases had been recorded during recent years _ (to which the 
aiitopsied cases I have quoted above may be added) in which their 
connection with the hjqiophysis has been proved beyond a doubt 
. “The posterior lobe of the hypophysis seems to exert a 
constant physiological influence on renal functions. 

How are the kidneys influenced by the hjqiophyseorenal patli 
through the splanchnic by stimulation and diuretics? I may recall 
in this connection that in 1908^® I submitted that “when the flow 
of urine is to be increased, the renal arterioles are dilated by vaso- 
dilator terminals of the sympathetic which reach the organ by way 
of the splanchnic nerves and the semilunar ganglia. The glomerular 
tufts being thus traversed by a greater volumie of blood, the com- 
ponents of urine are thus filtered out into Bowman’s capsule.” 
That increased cellular activity, through vasodilation with con- 
gestion, as first taught by Bernard, is one of the main features of 
active diuresis and of diabetes insipidus is emphasized by its path- 
ology. “The only thing that can positively be stated,” says 
Futcher®® in reference to this disease, “is that it is due to some 
nervous influence causing a vasomotor disturbance of the renal 
vessels, leading to persistent congestion of the kidneys. The only 
constant finding at autopsy is enlargement and congestion of the 
kidneys.” 


On the whole, the foregoing data tend to show that diabetes 
insipidus can be produced when any condition, gumma, tubercu- 
loma, cancer, focal hemorrhage, cicatricial tissue, etc., located in 
or_ involving either the posterior lobe, the infundibulum, the over- 
lying tuber cinereum, or any of these structures jointy, or any otlier 
portion of the hypophyseorenal path, sufficiently interferes with 
the transmission of its impulses to the renal vascular system to 
allow too great a volume of arterial blood to traverse the organ and 
its secretory elements. 


Besides causative lesions in the hypophyseorenal nerve-path, 
however, there are various disorders which induce diabetes insipidus 
or intense pol^ria by acting upon this path in other ways. 

Diabetes Insipidus and Polyuria Due to Compression of the Hypophysis 
and Its Basal Nerve Paths. Pregnancy is a familiar cause of dia- 
betes msipidus. Though a physiological process, it is well known 
that the anterior lobe becomes enlarged. In the light of the fore- 
going facts this is due to the pressure exerted upon the nervous 
elements of the posterior lobe, the osseous posterior wall of the sella 
a ording the necessary resistance, which pressure interferes with 
the functions of the organ s nuclei, and inhibits the formation of the 
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impulses to the kidneys. All this applies also to acromegaly, which 
often includes diabetes insipidus in its sj'^mptom-complex. The 
polyuria may be either temporary, as is often the case in pregnancy, 
or if microscopical lesions develop in the h^^pophysis as a result of 
the pressure, it may last indefinitely. Hypophyseal tumors are 
also known to cause diabetes insipidus. We thus have a series of 
factors capable of evoking this symptom and which if located in 
the anterior lobe can compress posteriorly the pars intermedia and 
the posterior lobe and thus inhibit more or less the functions of the 
latter. It would be difficult to prove that the basal tissues are 
invariably involved in the pathogenic process of such cases otherwise 
than as a conducting path. 

Ample evidence also attests, however, the causative influence of 
pressure from disorders in structimes external to the hypophyseo- 
basal area. In a case observed by Lepine,®^ for instance, the autopsy 
showed a tumor of the optic thalamus, immediately above, there- 
fore, the tuber cinereum. The polyuria had appeared suddenly and 
the large size of the tumor indicated that it compressed the latter and 
probably, as Lepine thought, “the pedicle of the hypophysis.^ 

In this case pressure must clearly have blocked the passage of 
impulses to the kidneys. A very similar case was recently reported 
by Ricaldini^® in which infantilism of the hypophyseal tj^je was 
present together with diabetes insipidus. At autopsy a sarcoma 
was found between the optic thalamus and the tuber cinereum. 
The latter itself, the infundibulum, and the hypophysis were found 
macroscopically normal; microscopically, however, slight hemor- 
rhagic foci and lymphocytic invasion of the posterior lobe, the head, 
in other words, of the hypophyseorenal path. Suggestive in this 
connection is the remark of Beck®® in reference to dystrophia adipo- 
sogenitalis, that “when associated with tumors in the neighborhood 
of the hypophysis, especially those involving the chiasm and sub- 
thalamic region or with basilar sj^jhilitic meningitis, a true diabetes 
insipidus may develop.” Ea’^cu fluid compression may cause it. 
The acqueduct of Sylvius being very small, inflammatory or neo- 
plastic disorders in its neighborhood may readily close it and cause 
sufficient retention of cerebrospinal fluid in the third ventricle to 
produce marked pressure upon the nuclei and nerve paths in the 
tuber cinereum. The pressure may even be exerted from below 
the hjqDophysis, as in a case reported by Hamilton®” in which the 
cause of the diabetes was found at postmortem to be a tumor of 
the circle of Willis. 

The polyuria of encephalitis lethargica is probably due to a similar 
process. Such cases have been reported bj^ Briand and Rouquier,®* 
Gosset and Gutmann®® and Benard.®® The neural lobe of the hj^jo- 
physis was first associated with normal sleep by myself (1903),®^ 
then by Salmon (1905)®® and others. Benard, by administering 
injections of fluid extract of pituitary reduced the polyurja markedly, 
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SO to say at will, the elVect lasting only as long as the reincrly was 

used, about twelve hours. A single injection 
tion of the polyuria in twenty-four hour.s from 10 liters to 0.8 liters. 
Benard attributes the intense polyuria to involvement of the 
liypophysis and the oyerly ing ti.ssucs. Pressure by t ho ecrcbrospinal 
fluid in the third ventricle upon the tuber cincrcuin not on y Jumrd.s 
a foundation for this interpretation, but the familiar beiiehcial 
effects of lumbar puncture in all forms of meningitis is supplemented 
in the present instance bv the fact, first shown l>y Herrick and con- 
firmed by Cammidge,®''' TuekcP'" and others, that lumbar puncture 
may also prove beneficial and even curative in diabetes insi})idus. 

Epidemic encephalitis was attended by diidictes insipidus in a 
case recently reported by Hal!.^'’ Some lesion other than the 
epidemic encephalitis caused pressure upon the tuber einereuin. for 
there were ocular symptoms, unilateral facial jiaresis, while the 
patient was a mental defective. The presence of .such a lesion, 
probably a tumor below and behind the optic thalamus* (the sella 
turcica then showing no roentgen-ray change, as specified) was 
indeed shown by the return of the patient two years later with 
marked diabetes insipidus. But neither adrenalin or pituitrin 
appeared to reduce the urine output, although the latter preparation 
caused a rise of blood-pressure and relieved the extreme thirst. 
The renal vascular parc.sis was so complete in this case that the 
vasoconstrictor action of the pituitrin could not manifest itself in 
the kidneys though active throughout the body at large. 

Compression from lesions within the hypoifliysis, or of external 
origin, upon this organ, the basal tissues or the nerve paths it con- 
tains, may thus provoke diabetes insipidus. "Wliilc the two struc- 
tures appear capable of causing this symptom separately, the fact 
remains that a neural path beginning in the hypophy.sis and passing 
through the basal tissues seems alone capal)le of explaining its 
production. An effort to do so by means of one or more “secretions” 
soon proves fruitless. 

Diabetes Insipidus and Polyuna Due to External Traumatisms; 
Emotional Stress, Etc, Falls upon the head, concussions, basal 
skull fractures, fright, etc,, have long been accepted as causes of 
diabetes insipidus and also of various pituitary disorders, notably 
acromegaly, hypopituitarism and the adiposogenital syndrome. 
Numerous cases of diabetes insipidus are also clearly due to violent 
emotions. MaranonC» observed five such patient's and refers to 
in^ances recorded by Lereboullet, Van der Fleijden, and Germani. 

ihe similarity of the posterior or neural lobe of the hypophysis 
to the cerebral cortex observed by liistologists previouslV referred 
to, and many other facts which led me many years ago to refer to 
this lobe, including its nervous connections with the anterior lobe 
an le overlying basal ganglia in the tuber einereuin, as a somatic 
brain, also caused me to refer to it as a sensorivm covnminc (IQOB)"" 
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upon which fright, shock, anger, etc., could react by jarring its 
cellular elements. I may recall in this connection the independence 
of this organ from the overlying psychic brain as illustrated by the 
decerebrated animals, frog, "fowl, dog, etc., previously referred to. 
Such an animal, in fact, as emphasized by Sir Michael Foster, “is 
not wanting in what we ordinarily call a Vill.’ ” Nor would any 
one deny its manifestations, besides instinctive acts in lower forms 
devoid of skull or brain, the amphioxus for example, to which low 
form Andriezen traced the structures which ultimately become the 
pituitary body. 

All this refers as well to sensibility. Any one who has worked 
with amphioxus, for instance, knows its almost lightning-like res- 
ponse to any external excitement, the gentlest stimulus or fright, 
despite the absence in this animal of cerebral hemispheres. Even 
in man, what sensibility the cerebral cortex affords is limited to 
“tactile discrimination and localization and perhaps of the finer 
shades of temperature” and that only in the postcentral convolu- 
tion. Brubaker (1922),^^ who gives these limitations also, refers to 
Charles K. Mills as stating that “innumerable cases have been 
reported of lesions of the motor area (the precentral convolution) 
without the slightest impairment of sensibility;” these included 
excision of portions of the motor cortex'. As to where a cutaneous 
injury actually reacts, Schafer^^ referring to decerebrated animals, 
concludes: “This no doubt lands us in the unsatisfactory position 
that we are certainly unable to say in what part we are to localize 
cutaneous sensibility, or even if it is localized at all in the cortex.” 

The spinal cord at once suggests itself as a factor in any morbid 
process due to exogenous trauma, but even here we are brought 
back to the hj^^ophyseobasal area, i. e., the sensorium commune, 
for as Foster states in this connection, “the phenomena presented 
by animals deprived of their cerebral hemispheres show that this 
machinery of coordination is supplied by cerebral structures lying 
hetioeen the cerebral hemispheres above and the top of the spmal cord 
beloio”* Referring to this area as the “tegmental region from the 
bulb upward,” he also states that this'region through which ascends 
the fillet is “a probable path of sensations of one kind or another 
from the body at large.” 

That this same area and the hypophysis itself are directly con- 
cerned with the perception of common sensibility is shown by the 
frequency with which pain in one region or another is recorded by 
many investigators in acromegaly. This pain may be localized in 
the soft tissues of the face and regarded as “neuralgia” or extend 
over the entire body. Pirie noted shooting pains in combination 
with paresthesia, tingling and numbness, and he refers to Sternberg 
as remarking “particularly on the occurrence of pain and paresthesia 


* The italics are my own. 
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as valuable signs for diagnosis in the early stages of the disease.” 
In his own pitiful case, hlark’^ distinguishes emphatically what he 
terms his “faceache” from the characteristic headache of the disease; 
it was persistent and always occurred on the left side. Cold air 
greatly aggravated the intensity of this ‘ neuralgia or migraine.^ 
Suggestive in this connection is the fact that de Cyon'^^ found e^eri- 
mentally in a large number of animals that removal of the hypo- 
physis annulled the nasal sensory reflexes, sneezing, etc., but also 
that all the nerves including the fifth glossopharyngeus “lost their 
reflex influence.” I have submitted considerable evidence else- 
where^® showing that touch, hearing and taste were also connected 
with the hypophysis. We have seen that Goltz’s decerebrated 
dog refused food whicli contained quinine, that a decerebrated pigeon 
will shake off a fly alighting upon its head, etc.,— all attesting to 
the presence of a sensorivm commune distinct from tlie brain itself, 
purely autonomic or vegetative in the. normal organism. 

As to the modes of production of the many peripheral symptoms 
observed in hypophyseal disorders, acromegaly in particular, pares- 
thesias, pain, photophobia, hj^peracousis, tinnitus, conjunctival 
congestion, catarrhal disorders of the respiratory tract and the 
Eustachian tubes, bulimia due to passive congestion of the gastric 
mucosa, congestive lethargy, heat flushes, edema, etc., they are 
similar to the cause of polyuria, i. e., passive vasodilation in the 
tissues which are the seat of the symptom. In pain or hjqieres- 
thesia, for instance, the cutaneous arterioles are passively congested 
and their sensory nerve endings, irritated by the excess of blood 
they receive, convey pain or heat impulses back to the sensorium 
commune. This means that we must consider the hypophj'^sis cap- 
able of receiving sensory and giving out motor impulses. We have 
seen that such is evidently the case, the inward impulses reaching 
this organ by way of the median fillet— a decussation from the 
funiculus gracilis— while the motor impulses are transmitted to 
the vessels by way of the spinal and sympathetic systems. All the 
organs and tissues dominated by this hypophyseobasal somatic 
brain, are functionally active in proportion as the volume of arterial 
blood which passes through them is great. Its highly differentiated 
cells preserve the equipoise of this blood supply and it is to varia- 
tions of activity of the various cellular groups, which differ greatly 
as shown in the illustration on page 683 that the many different 
phenomena awakened by the organ are due.' 

An important fact to bear in mind in this connection is that dia- 
betes insipidus IS the maximum expression of exaggerated diuresis. 
Gradually descending the scale the severity of the symptom from 
marked polyuria down to copious diuresis, we reach the emotional 
causes witnessed during excitement, fear-as observed in troops 
w len first led to attack. These are due to temporary relaxation 
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of tlie renal vascular channels under the influence of the emotional 
stress acting centrally upon the h.ypophyseal sensorium, commune. 

Treatment. The treatment of diabetes insipidus was very unsat- 
isfactory and uncertain in its results when Francesco Farini (1913)^® 
gave us what constitutes virtually a specific by introducing the use 
of pituitary extract in hypophyseal polyuria. The posterior lobe 
fluid preparations given hypodermically in 10 to 15 minim (0.6 to 
1 cc) closes, have been found to act very efficiently, not only reducing 
markedly the pol^mria but also the intense thirst. In the light of 
the views submitted above, the explanation of this result suggests 
itself: The posterior lobe preparation acts upon the renal arterioles 
as it acts elsewhere in the body; it promotes their contraction. 
That this is the result of a pharmacological action was recently 
shown b^^ Weir, Larson and Rowntree^^ who found that these prepa- 
rations acted when all the nerves to the kidne 3 ^s had been severed. 

Unfortunately^, the action of pituitary' preparations is ephemeral 
and the injections must be administered daily^ at least to sustain the 
beneficial effects— two defects which render the method difficult 
except in hospitals. To obviate them, I used successfully in a very- 
severe case of diabetes insipidus due to pituitary’- tumor in a child 
aged twelve y'ears, and which persisted despite a decompression 
operation, a combination of the hypophy’-sis sicca, ^ gr. (0.006 gm.) 
and ergotin, 1 gr. (0.06 gm.) in a capsule. This was given orally’’ 
three times daily^ the ergotin being added to reinforce the vaso- 
constrictor action of the posterior pituitaryL The poly’^uria gradu- 
ally’ decreased until the daily’ output became normal. Up to the 
time of the present writing, two y’ears after this treatment ceased, 
the poly’uria had not returned. Rees and Olmstead^® found in one 
case that by’ covering the posterior-pituitary’ preparation used, with 
salol, the effects were as satisfactory’ as when the hy’podermic method 
was used, provided, however, that in addition to the daily’ dose, one 
be administered also at bedtime. 

The enuresis of children is also due in some instances to functional 
ady’iiamia of the hy’pophy’seobasal area. Hence the beneficial effects 
of posterior lobe preparations in the treatment of many’ of these 
cases. 

The apparent innocuousness of removal of the posterior or neural 
lobe recorded by’ Paulesco, Cushing and others, would seem calcu- 
lated to offset the deductions submitted. But it only’ proves anew 
that this lobe at least is not a secreting organ, since we know that 
removal of hona fide endocrine glands, the thy’roid or adrenals, for 
example, gives rise to marked phenomena. Conversely’, as a coor- 
dinating center, the neural lobe, from my’ viewpoint, contributes 
no hormone to the life process itself, but forms part of a sy’mpathetic 
nuclear mechanism which regulates the admission of arterial blood 
to the cellular elements. When we administer preparations of this 
lobe, therefore, we add to the blood an agent rich in organic phos- 
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phorus and adrenin which, by reducing the caliber of its arterioles, 
restores the normal renal circulatory equilibrium and thus prevents 

the polyuria. _ . , 

Again, removal of the e 7 iiire hypophysis, we have seen, was found 

by Camus and Roussy and Houssay and Hug not to be followed by 
polyuria. Even though this does not apply to all experimental 
observations, Houssay, for instance,, having observed a temporary 
polyuria after this procedure, the fact remains that removal of the 
anterior lobe as well as the posterior so modifies the whole functional 
and metabolic activities of the body that it hardly affords dependable 
results. In 6 dogs subjected to this radical operation by an expert 
operator, Blair Bell,^® one died under anesthesia, but the remaining 
5, even though thej'’ recovered and partook of food, died in from 
twenty-two to thirty-six hours. They became somnolent and 
“although it was sometimes possible to rouse them from this con- 
dition and to get them to stand and take food, they quickly became 
somnolent again as soon as they were left alone. After a few hours 
the respirations became very slow and coma set in; finally death 
supervened.” If it is now recalled that have also traced a path 
from the hypophyseobasal area to the adrenals and tliat ample evi- 
dence®® has confirmed the personal view of 1903 that the adrenals 
sustained tissue oxidation, the cause of death from respiratory failure 
by removal of the whole hypophysis becomes plain. Yet, the 
survivals of hypophysectomized animals recorded by Camus and 
Roussy, Sweet and Allen®* and others, find a normal explanation 
in the fact that removal of the hypophysis leaves all the basal tis- 
sues intact as well as the bulbar vasomotor and other coordinating 
centers to carry on approximately (as shown by obesity or other 
disorders observed in operated animals) the vital processes with 
which the hypophyseobasal area is concerned. The vasomotor 
center is also a potent compensative factor in all conditions external 
to it that affect the circulation and produce CO 2 toxemia; it prob- 
ably aided, when stimulated by the carbon dioxide, in arresting the 
polyuria observed in Houssay and Hug’s hypophysectomized dogs, 
by favoring contraction of the renal arteries. 

Conclusions. Swale Vincent’s conclusion that the prevailing atti- 
tude concerning the functions of the hypophysis should be recon- 
sidered in view of the labors of Camus and Roussy, Bailey and 
Remer, Houssay and others being fully justified, the line of research 
reviewed in the foregoing pages is intended to point out: 

u because the functions attributed to the posterior 

lobe ot the -hypophysis by physiologists and others have been erron- 
eous from the start that Swale Vincent’s conclusion that the atti- 
tude m relation tp this organ should be reconsidered now imposes 

2. That the investigations of Camus and Roussy and others 
named do not demonstrate that the posterior lobe of the hypophysis 
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takes no part in the pathogenesis of diabetes insipidus or polyuria; 
they only show that lesions of the tuber cinereum can provoke these 
disorders, and that the latter can be produced without the partici- 
pation or need of a secretion from the hypophysis. 

3. That the effects of lesions upon, the slightest contact with, 
or manipulation of, the posterior lobe; its embryological origin as 
a neural organ; its histological and chemical similarity to the cere- 
bral cortex; the various disorders which may be strictly localized 
in it; its autonomous role with the overlying tuber cinereum as 
shown by decerebrated animals, and other facts submitted, point 
to this hypophyseobasal area, the name herein, suggested for it, as 
the central starting point of a nerve path which then descends by 
way of the bulb, the cord and the splanchnic nerves to the kidneys. 

4. That the experimental data recorded by Camus and Roussy 
and others are accounted for by the inhibition or arrest, as a result 
of lesions practised by them or the pathological sequels of such 
lesions in the tuber cinereum, of the physiological impulses through 
the hypophyseorenal path to the vessels of the kidneys, thus causing 
passive dilation of these vessels, abnormal excitation of the renal- 
cells by the excess of arterial blood thus permitted to reach them 
and as end result, polyuria or diabetes insipidus. 

5. That the beneficial effects of posterior pituitary preparations 
are accounted for, not by a supposed secretion or hormone in these 
products, since the actual existence of such a secretion as a physio- 
logical entity has never been demonstrated and is controverted 
by many facts, but by the recognized pharmacological property 
of these preparations of causing constriction of the arterioles, thus 
counteracting in the kidneys the dilation of these vessels, which 
dilation is the cause of diabetes insipidus and polyuria insofar as 
their relationship with the hypophyseorenal nerve path — a term I 
would also submit as appropriate — ^is concerned. 
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CEREBROSPINAL FLUID IN ENCEPHALITIS LETHARGICA. 

By Harold E. Foster, M.D., 
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Jessie Reed Cockrell, A.B., 

BOSTON, MASS. 

(From the Department of Pathology and Neurology, Massachusetts General 

Hospital.) 

Although there has been more or less discussion of the sugar 
content of the cerebrospinal fluid since its presence in normal 
fluid was established on a sound basis by Nawratzki (1897) and by 
Deniges (1898), with the confirmatory work of Gimbert and Coulaud 
(1903), a more specific interest dealing with laboratory investi- 
gations as to its quantitative determination and its possible signifi- 
cance in relation to pathological conditions of the central nervous 
system has developed during the last three years. Evidence of 
this interest has demonstrated itself in a rather extensive literature, 
more abundantly from the French workers, giving the results of re- 
searches made in quantitating by various methods the sugar in both 
normal and abnormal cerebrospinal fluids. Since von Economo 
(1917, at Vienna) reported cases of encephalitis lethargica, many 
investigators have pursued laboratory methods of approach in 
studj^mg the disease. The nature of such work was necessarily 
a physico-chemical study of the cerebrospinal fluid, obtained from 
cases giving a clinical picture simulating encephalitis lethargica. 
With a few exceptions, the amoimt of sugar in the cerebrospinal 
fluid of encephalitis lethargica has not received its due measure 
of attention. This has probably been due to the use of qualitative 
methods which are of slight value and which do not give sufficiently 
reliable results to determine either the absence or increase of sugar 
in the cerebrospinal fluid. Consequently, it is purposed here to 
present quantitative determinations which have been made on 
fluids from 35 cases of encephalitis lethargica. The ‘ diagnosis is 
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based in each ease on both the clinical signs and symptoms and 
the laboratory results. Two cases were checked by nec^ops^. 
The 35 cases are divided into two series. The second scries is a 
sequel to the one presented by Foster' from the same laboratory 
in 1921. The results of both scries are identical m obtaining a 
percentage of sugar above 0.0600 per cent in all but one deter- 
mination. ^ . . .1 

Among the very recently reported investigations, the consensus 

of results coincides with those obtoined in this laboratory. Barre,' 
using the Fehling’s-Durand method, regards an elevation of sugar 
characteristic of both acute and subacute stages of encephalitis 
lethargica. Bourges, Foerster and Marcandier' maintain that the 
sugar content has always been found higher than normal. Also 
Laporte and Rouzaud' state “hyperglycorachia lias been constant 
in all the cases observed.” Dopter^ considers sugar increased in 
encephalitis lethargica, but not pathognomonic. Additionally, 
Coope® presents an 82 per cent increase of sugar from tests made 
on 95 fluids obtained from 11 cases, using the Folin-Wii method. 
Moreover, EskucheiT parallels, with a modified Bang method, 
the results shown here. Thus the evidence given by these investi- 
gators supports the findings recorded in Tables I and 11. 

The data presented offer various points of interest; the point 
of striking interest tends, however, in both series to be mostly in 
the results of the sugar determinations. The percentage of amounts 
above 0.0600 per cent in Table I, is duplicated in Table II. The 
results were obtained by the same method, Folin-Wu,® in the same 
laboratory; one set in 1921, the other in 1922 to 1923. 

The Folin-Wu method used for the quantitative determination 
of the amoimt of sugar in the cerebrospinal fluid is tlie same as the 
method for determining blood sugar, excepting a weaker standard 
solution is used for the cerebrospinal fluid. This is a 0.005 per 
cent solution of dextrose which gives a more comparable colori- 
metric reading than a 0.1 per cent used for blood. Foster' found 
that with some fluids the filtrate was cloudy, but it has since been 
found that such cloudiness may be eliminated by filtering through 
four filter papers. The results obtained by the Folin-Wu method 
give lower quantities than the results determined by the Myers 
and Bailey and the modified Lewis and Benedict methods, as is 
shown in a comparative study made by Thalhimer and Updegraff.® 
In this laboratory, the limiting amounts of sugar in cerebrospinal 
fluid are considered normally from 0.0400 to 0.0600 per cent. 

^ Evidence of the source of the sugar in the cerebrospinal fluid 
IS wanting. The existence of any relation between the sugar in 
^e blood and that m the cerebrospinal fluid has not been established. 
Foster did not obtain any alteration in the amount of sugar in the 
blood in the SIX determinations that were made on cases mth sugar 
m the cerebrospinal fluid above' 0.0600 per cent. Yet the opinion 



TABLE . I. — 1921 SERIES. * 


Case. 

Sex. 

Age. 

Time 

since 

onset. 

Fluid. 

Cells per 
1 cm. (5 
per cm. 
for nor- 
mal). 

Total 
proteint 
(40 mg. 
per 100 
cc nor- 
mal). 

Colloidal 
gold reaction. 

Sugar 
(0.04 to 
0.06 per 
cent nor- 
mal). 

Wassermann 

reaction. 

1 

H 

37 

2 days 


26 

80 

0011100000 

0.0681 

Negative. 

2 

iii 

28 

4 “ 


150 

50 

0000000000 

0.0909 

Negative. 




9 “ 


130 

28 

0114100000 

0.1130 

Negative. 

3 

M. 

5 

4 “ 


6 

•25 

0122100000 






9 


10 

26 

0000000000 

0.0761 

Negative. 

4 

M. 

43 

1 'wic. 


14 

42 

0000000000 

0.0700 

Negative. 

5 

F. 

40 

1 “ 


18 

55 

0122210000 

0.0810 

Negative. 

6 

F. 

29 

1 “ 

6 

o 

90 

47 

0122100000 

0.0674 

Negative. 




2 wks. 


■ .90 

21 

0121100000 

0.0620 

Negative. 


F. 

26 

Is “ 


45 

44 

3355410000 

0.0731 

Negative. 

HI 



4 “ 

cj 

CJ 

12 

. . 

... 

0.0695 

Negative. 


F. 

10 

2 “ 

o 

11 

25 

0122310000 

0.0535 

Negative. 


M. 

43 

ol 

^2 


8 

29 

0123210000 

0.0710 

Negative. 

mi 

M. 

54 

3 


22 

72 

4455553100 

0.0847 

Negative. 




5 “ 


34 

61 

4443210000 

0.0937 

Negative. 

11 

M. 

42 



144 

63 

0000000000 

0.0666 

Negative. 


* Foster, H. E.: Jour. Am. Med. Assn., 1921, 76, 1300. 
t Denis, W., and Ayer, J. B.: Arch. Int. Med., 1920, 26, 436. 


TABLE II. — 1922-1923 SERIES. 


■ 

Sex. 

Age. 

Time 

since 

onset. 

Fluid! 

Pressure 
in tnm. 
HsO 

(250 mm. 

upper 

normal). 

Cells per 
1 cm. (5 
per cm. 
normal). 

Globu- 

lint. 

Total 
proteint 
(40 mg. 
per 100 
CO nor- 
mal). 

Colloidal 
gold reaction. 

Sugar 
(0.04 to 
0.06 per 
cent 
normal). 

Wassermann 

reaction. 

1 

F. 

24 

3 days 


185 

0 

+ 

33 

0000000000 

0.0576 

Negative. 

2* 

M. 

74 

Few " 


216 

115 

— 

47 

0001221000 

0.0727 

Negative. 

3 

M. 

33 

1 "n'k. 


168 

15 

SI. + 

48 

0000000000 

0.0917 

Negative. 

4 

F. 

16 

1§ -wks. 


140 

4 

— 

29 

0000000000 

0.0928 

Negative. 

5 

M. 

30 

2 “ 


150 

39 

SI. 4- 

67 

0000000000 

0.0689 

Negative. 




2i “ 


100 

12 

— 

58 

0000000000 

0.0800 

Negative. 

6 

M. 

20 

21 “ 


60 

0 

— 

36 

0000000000 

0.0701 

Negative. 




3 “ 


120 

2 

SI. -f 

52 

0000000000 

0.0700 

Negative. 

7 

M. 

27 

2§ “ 


100 

1 

SI. + 

60 

1333320000 

0.0730 

Negative. 

8 

F. 

20 

3 


180 

4 

+ 

50 

0000000000 

0.0720 

Negative. 

9 

M. 

43 

3 

o 


4 


47 

000000000. 

0.0730 

Negative. 

10 

F. 

35 

3 

O 

150 

7 

— 

37 

0000000000 

0.0980 

Negative. 

11 

M. 

51 

3 

*0 

U 

130 

2 

— 

33 

0000000000 

0.0740 

Negative. 

12* 

M. 

30 

3 


4 

+ 

67 

« • • 

0.1030 

Negative. 

13 

F. 

38 

3 


175 

1 

— 

35 

0000000000 

0.0719 

Negative. 

14 

M. 

36 

3i “ 

c3 

145 

34 

— 

41 

0000000000 

0.0724 

Negative. 

15 

F. 

28 

4 

o 

. 50 

34 

+ 

54 

0000000000 

0.0707 

Negative. 

16 

M. 

26 

4 “ 



32 

+ 

51 

0000000000 

0.0724 

Negative. 

17 

F. 

28 

5 


115 

7 

-4- 

48 

0000000000 

0.0645 

Negative. 

18 

M. 

36 

2 mos. 


140 

2 

— 

33 

0000000000 

0.0645 

Negative. 

19 

F. 

26 

OX “ 


50 

44 

— 

40 

0000000000 

0.0740 

Negative. 

20 

M. 

20 

3 “ 


180 

5 

SI. + 

67 

0000000000 

0.0500 

Negative. 

21 

M. 

19 

21 “ 


250 

3 

SI. + 

55 

1123321000 

0.0606 

Negative. 

22 

M. 

63 

2 JTS. 


100 

3 

+ 

67 

0000000000 

0.0714 

Negative. 

23 

M. 

23 

3 “ 


120 

2 

— 

45 

0000000000 

0.0625 

Negative, 

24 

F. 

33 

4 “ 


35 

2 


50 

1112321000 

0.0657 

Negative, 


* Nos. 2 and 12 confirmed by necropsy, 
t Ross-Jones test with saturated sol. ammonium sulphate, 
i Denis, W., and Ayer, .1. B.; Arch. Int. Med., 1920, 26, 436. 
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THE RESULTS OF THESE 2 TABLES MAY BE SUMiMARlZED 

briefly: 


No. of cases. 

i 

PrC8.suro 
over 250 
mm. IIsO, 
per cent. 

Cell count, 
over 5 per 
cm., 

percent. | 

Presence of 
globulin, 
per cent. 

1 

Totnl 

protein over 
40 mK. per 
100 ce, 
per cent. 

Colloidal 

Kold 

rc.action, 
per cent. 

Supar 
over 0.06 
per cent. 

i 

Tabic I (11) 1 


100.0 1 


72.8 

H 

91.0 

Table II (24) j 

0.0 

I 

41.0 

oS.3 

75.0 

16.0 

91.0 


of the French investigators tends toward a belief tliat there is a 
definite relationship existing between the presence of sugar in 
the blood and in the cerebrospinal fluid. This vie\\'point is iield 
by Laporte and Rouzaud,'* who obtained a hj^oerglycemia simul- 
taneously with^ a hjTDerglycoraehia in cases of encephalitis leth- 
argica. Likewise, Bourges, Foerster, Marcandier’ report "gljTemia 
parallels glycorachia.'^ Dopter® considers the increase of the 
amount of sugar in the cerebrospinal fluid to be influenced by 
an increased amount in the blood. Moreover, Polonovski and 
DuhoP° report simultaneous changes found experimentally between 
the sugar levels in the blood and the spinal fluid. In contradiction 
to the above observations, Eskuchen" fails to note any relation 
between the sugar of the cerebrospinal fluid and that of the blood. 
It is obvious that further research work on the source and function 
of the sugar in the cerebrospinal fluid is necessary. 

Another, question is whether the amount of sugar obtained in 
^cephalitis lethargica is a true increase or is only a high normal, 
ihe following observation favors the possibility of. its being an 
increased arnoimt: In 225 sugar determinations made in this 

n months the amounts above 

0.0600 per crat were all in fluids, whicli gave other abnormal 
reactions. The fluids were from cases of a variety of pathological 
states, as gas poisonmg, feeble-mindedness, brain tumor, metastatic 
tumor of the spinal cord, septicemia and, tabes, dorsalis. There- 
fore, the amount of sugar in the cerebrospinal fluid of encephalitis 
lethargica is not preferred as pathognomonic of the disease. None 

oHataoV 

cer^broSaf fluid “f tlie 

riy the constantly positive laboratory 

result, the fact that it is the most striking finding in viewum the 

li S 

of 140 mm.'of watTfcellstS’c^J'gloMn™ STtl 
protom per 100 cc, no change in the oolbidaiyd nega^fi™ 
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result in the Wassermann reaction, but slioioing 0.0928 yer cent 
of sugar and with clinical .symptoms suggesting encephalitis leth- 
argica, the quantity of sugar is obviousl}^ important. This illus- 
trative example is amplified by an analysis of the findings recorded 
in Tables I and II. 

In Table I, the observations were made on fluids from 11 cases, 
the duration of the disease smce onset being from two days to 
five weeks; although all cell counts are above 5 cells per cm., none 
the less no one estimation is above 150; and the largest amount 
of total protein is 80 mg. per 100 cc; thie colloidal gold reaction is 
given in more cases than in Table II. Whereas the percentage 
of sugar content is exactly the same as that obtained in the results 
shown in the second table. 

A study of Table II shows a record of 24 patients, with the 
duration since the onset of clinical symptoms extending from three 
days to four years, on whom clear, colorless cerebrospinal fluid was 
obtained under normal pressure. The cell-count is in over 50 
per cent of the number of fluids below 5 per cm. with the highest 
count 115. The presence of some globulin in 58 per cent with the 
quantitative amount of total protein showing an increase over 
40 mg. per 100 cc in 75 per cent. The normal range of total pro- 
tein is considered to be from 15 to 40 mg. in 100 cc of cerebrospinal 
fluid by the Denis-Ayer method.* The colloidal gold gives a low 
percentage of reaction, and in cases giving a curve it is one in the 
“luetic” zone. The fact of interest in the whole picture is the 
quantity of sugar. This is above 0.0600 per cent in 91 per cent 
of the fluids studied. 

Emphasis should also be placed upon the part sugar in encephalitis 
plays in separating this condition from tuberculous meningitis. 
The clinical picture of the two may cause confusion in diagnosis. 
Observation of the results in the laboratory from a thorough study 
of the cerebrospinal fluid reveals characteristic differences between 


the two. 

These 

differences show in 

comparing 

Table II w 

Table III: 







TABLE III.— 

TUBERCULOUS 

MENINGITIS, 



Cells, 

Total protein, 

Colloidal gold 

Sugar, 

Case. 


1 cm. 

mg. per 100 cc. 

reaction. 

per cent. 

1 . . 


. 230 

118 

0001331000 

0.0321 

2 


. 325 

500 

0003444210 

0.0400 

3 . . 


. 200 

100 

0000455442 

0.0100 

4 . . 


. 210 

77 

1123455210 

’ 0.0250 

5 . . 


. 150 

160 

0002222200 

0.0410 

6 . . 


. 485 

400 

0000000000 

0.0364 

7 . . 


62 

138 

0000000000 

0.0006 

8 . . 


. 203 

235 

0012333110 

0.0010 



202 

236 

0000122100 

0.0010 

9 . . 


. 106 

500 

0001122222 

0.0010 

10 . . 


. 119 

190 

0000000000 

0.0010 

11 . . 


. 210 

400 

0012333210 

0.0350 


Denis, W,, and Ayer, J, B.: Arch. Int. Med., 1920, 26, 436. 
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Table III shows the findings in fluids from 11 cases of tuberculous 
meningitis: The cell count is high, globulin is present, the total 
protein is increased, the colloidal gold test is inconstant. Again, 
it is the quantity of sugar that is interesting, for it is the point 
of greatest divergence between the laboratory results of the two 
conditions. The amount of sugar in tuberculous meningitis is 
always low. In Table III, 45 per cent of the estimations are below 
0.0010 per cent. This reduction of sugar in the_ fluid of tuber- 
culous meningitis is confirmed by reports in the literature.^^ 
Likewise, in cases of acute purulent meningitis all accounts 
reported by laboratory workers agree that there is an even more 
marked diminution of sugar than in tuberculous meningitis. The 
number of fluids examined in this laboratory are few, but the 
results are tabulated for the sake of completeness. (Table IV.) 


TABLE IV. — ACUTE PURULENT MENINGITIS. 


Case. 


Cells, 

1 cm. 

Total protein, 
mg. per 100 cc. 

Colloidal gold 
reaction. 

Sugar, 
per cent. 

1 . . . 


6,800 

160 

0003555400 

o;oooo 

2 . . 


2,500 

366 

0000000000 

0.0000 

3 . . 


3,000 

• 800 

0000122321 

0.0000 

4 . . 


13,416 

1320 

0000000000 

0.0000 

5 . . 


. 8,000 

500 

0000111110 

0.0000 


Finally, it may be suggested that in other conditions, giving no 
specific test, as the Wassermann reaction in syphilitic meningitis, 
but showing symptoms that cause confusion with encephalitis 
lethargica, a quantitative study of the sugar in the cerebrospinal 
fluid offers a possibility of differential significance. There have 
been other conditions diagnosed here encephalitis lethargica. From 
one case a clear, colorless spinal fluid showed 3 cells per cm. 55 
mg. of total protein per 100 cc, a colloidal gold curve of 1123210000; 
both spinal fluid and blood gave negative Wassermann results. 
The patient developed Jacksonian epileptic convul^ons. Another 
case gave a clear, colorless spinal fluid that had 11 cells per cm. 
56 mg. of total protein per 100 cc, a slightly positive globulin test, 
a negative colloidal gold curve, and a negative Wassermann reaction. 
This patient had alcoholic poisoning. Both of these cases pre- 
-sented clinical pictures compatible with encephalitis lethargica. 
These are noted here only in that it seems likely that such con- 
fusion might have been lessened by adding to an otherwise careful 
study of laboratory findings of the cerebrospinal fluid a quantitative 
estimation of the sugar content. Confusion in diagnosis caused 
by an “encephalitic sjmdrome” is noted in the literature. Hassin^^ 
reports veronal poisoning; Bassoe^^ ^ case of brain tumor; and 
Hamilh'* calls attention to a case of syphilitic involvement of the 
central nervous system with a negative Wassermann reaction. 

A high sugai is not, as has been said previously, pathognomonic 
of encephalitis lethargica; a normal sugar is, however, obtained 
rarely; and a low sugar is, within the experience of this laboratorv 
milmown. 
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Conclusions. The main points to be considered from a study of 
the quantitative sugar determinations made on the fluids from 
35 cases of encephalitis lethargica are: 

1. The determination of the sugar content of the cerebrospinal 
fluid should be made by a reliable quantitative method. 

2. An amount of sugar above 0.0600 per cent was obtained, in 
91 per cent of the fluids studied, using the Folin-Wu method. 

3. Quantitative sugar estimations are valuable in differentiating 
encephalitis lethargica from tuberculous meningitis and as an aid 
in other conditions presenting similar symptoms. 

4. The amount of sugar present in the cerebrospinal fluid is 
not pathognomonic of encephalitis lethargica but is of recognized 
utility in making the diagnosis. 
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A POSSIBLE RELATIONSHIP BETWEEN THE CURRENT OF 
INJURY AND THE WHITE-BLOOD CELL IN INFLAMMATION.* 

By Harold A. Abramson, M.D., 

XEW YOniC. 

(From the Laboratories of the Department of .Surgery, College of Physicians and 
.Surgeons, Columbia University, New York.) 

The study of inflammation has resulted in the formulation of 
many hypotheses of the causes and the results of the proce.sses 
present, For the purposes of the experiments upon which this 

* Receivedforpublication, July 18, 1923. 
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paper is based, inflammation is regarded as a process incidental to 
some injuries in living tissues; more partieularly, tlie congregating 
of cells in the zone of injury is considered tlie essential feature. 
There is inflammation, and there must be present in the tissue where 
the process occurs some system of factors which brings certain tissue 
units to the point of injury, and the cells influenced must be able 
“mechanically” to reacli the point of excitation. The questions of 
how and why the white-blood cell arrives at the point of injury have 
been widely discussed. Neglecting the teleological attitude, and 
without going into a discussion of chemotaxis, surface tension, 
and so on^’ - which have been offered as possible explanations and 
which certainly may play a part, this paper, first, will endeavor to 
offer an hjqiothesis which will eventually attempt to correlate 
qualitatively and quantitatively the chemical and mechanical 
make-up of tissues with the migration of the white-blood cell to 
' some points of injury; secondly, will present some experimental 
evidence in favor of this hypothesis; and thirdly, in discussion will 
elaborate upon tlie first two. 

I. The Basis of the Hypothesis. Although all injuries to cells or tis- 
sues are not followed by tlie microscopical picture of inflammation, 
inflammation is always an expression of injury. Wlien living tissues 
are injured, whether the fashion be crushing, burning, cutting, or 
chemical, there ensue the visual and chemical changes whicli follow 
such interruptions of normal tissue metabolism. If a living leaf be 
cut, and non-polarizable electrodes be applied to both injured and 
uninjured surfaces,® tliere is experienced an electro-motive force 
between the cut and uncut surfaces. Similarly, if a carefully dis- 
sected frog’s muscle be cross-sectioned, and non-polarizable elec- 
trodes be applied in the same fashion, the injured surface becomes 
electro-negative and the galvanometer’s deflection slowly increases 
to a maximum, after which it suffers a parallel diminution until it' 
eventually disappears. This current of injury varies with the point 
of application of the electrode upon the uninjured surface, and is 
not one due to membrane potential phenomena alone, but because 
of the fact that between the injured and normal tissue there passes 
when injmy is produced, a more or less constant current which 
varies in intensity, as the many factors of tissue and' tissue injury 
do. Uninjured muscles in the resting state are iso-electric; no 
difference of potential is manifested at their surfaces.'*' ® 

Hermann, who made the observations noted above, formulated 
the law which is applicable to all cases, that, “In every injured 
muscle fiber the surface of demarcation between the living and dead 
(or rather dying) portion of the fiber is the seat of an electro-motive 
force toward.the living part.” Anotlier related fact brought out by 
this author is that a general rise of temperature increases the strength 
of this demarcation current up to a certain limit beyond which it 
decreases again, until it disappears with the onset of heat rigor. 
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In the same fashion the currents that can be led off to a galvanom- 
eter from an artificial cross-section and from any given point of 
the uninjured longitudinal surface of a nerve increases, and then 
decreases one-half in two to four hours. But the difference of poten- 
tial may increase again, and the current regain its original force if a 
new section is made near the first.® This fact is irhportant because 
it seems that the strength of the current is not only influenced by 
temperature at the site of injury, but also the degree of the lesion. 
The strength of these demarcation electro-motive forces varied 
from .02 to .03 of a volt in the frog’s sciatic nerve, and was equal 
to .008 of a volt in that of a horse (Biederman) . It has been known 
to exceed .08 of a volt in a frog’s gastrocnemius (Du Bois Raymond)^ 



Pig. 1. — Schema to show direction of current in battery. 


The significance of these currents of injury in relation to the 
theorj^ of leukocyte mobility and to inflammation soon to be dis- 
cussed, is more readily appreciated if the injured tissue and the 
adjacent normal or nearly normal cells be compared to an electric 
battery.® From the facts enumerated above it is apparent that 
injury to living tissues precipitates primarily an increase in chemical 
activity, one of the manifestations of which is the electrical phe- 
nomena observed. This increase in chemical activity may be com- 
pared to that which takes place in a battery having zinc and copper 
plates as electrodes which are immersed in solutions of their respec- 
tive salts and separated by a porous partition. 
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1. Tlie pole'* oil the left becomes negatively clmrged on account of 
the depavtuve of positively charged ions from its surface, for this 
metal, zinc, goes into solution more rapidly than does copper. A 
current therefore, according to cbnventional usage, flows from 
positive to negative through the wire and in the form of migrating 
ions from positive to negative through tlie liquid. . 

2. The difference in potential (E. M. F.) is not affected by changes 
in the size or shape of the poles or the amounts of the solution, 
provided the materials are not changed. It is very noticeably 
altered, however, by changes in the concentrations or the type of 
solution. 



Fig. 2. — Schema to show path of demarcation current. 


To resume the comparison of an injured tissue to a battery, the 
uninjured surface may be considered the positive pole and the 
injured the negative, the current flowing externally from positive 
to negative. Internally, the injured tissue may be compared to the 
immersed zinc plate— the normal to the immersed copper plate and 
hence the injured area will be electro-positive— the uninjured electro- 
negative, and the current flow from the injured to the uninjured 
cells. 

If there be between the normal and injured tissues a current flow- 
ing which would vary with the tj>pe of tissue, degree of injury, tem- 
perature of the part, and if in this electrical field there be free cells 
and injured bloodvessels, the h 3 q)othesis, tliat one of the forces 
guiding the white-blood cell to the point of injury (and perhaps even 
playing a dominant role) is the electrical current flowing between 
the injured and uninjured tissues, is hardly without reason. The 
concept that the white-blood cell may go toward one pole or another 
is not new. But the pole to which they migrate has not been settled. 
For the past thirty years numerous observers have disagreed because 
the experimental conditions under which they worked were different. 
Platinum poles instead of non-polarizable electrodes were used- 
sugar or other solutions held the blood cells in suspension.^® '2 
The hydrogen-ion concentration of the medium was neglected. 
The knowledge of the influence of pH on cataphoresis and proteins 
in general is a recent acquisition. 

The technic to be described obviates as far as possible the errors 
mentioned above, and although tlie experiments to be presented 
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were done in vitro, it is fair to draw some parallelism between them 
and the changes in the living tissue. Unglazed porcelain non- 
polarizable boot electrodes were set in a glass block 5 mm. apart 
and ground down so that the level of the electrodes and glass were 
the same. The apparatus was kept in physiologically normal saline 
whose pH was about 7.5, approaching that of serum. While on a 
warm stage at about 100° F., the effect of the passage of a current 
from a dry cell through human serum containing the cells of the 
uppermost layer of centrifuged defibrinated blood was observed. 
The coverslip over the drops was surrounded by paraffin, and thus 
preventing evaporation, preparations could be studied for hours. 
A shunted galvanometer recorded the passage of the current and a 
pole changer was in the circuit. 



Fig. 3. — Diagram of apparatus; B, battery; C, commutator; C.D.P., coverslip 
and serum surrounded by paraffin; G, galvanometer; G.B., glass block; N.P., non- 
polarizable electrodes; R, rhebstat; S, switch. 


n. Experimental Evidence. The following observations have 
been made with the technic which Avas described most briefly in 
the preceding paragraph. 

1. Small IjTuphocytes, when the estimated difference of potential 
between the two electrodes is .4 of a volt and the current through 
the circuit of a milliampere, migrate toward the positive pole 
with a speed approximately of 15 microns per minute.* 

t 

* There are numerous technical difEculties attached to the use of the apparatus 
described in these experiments. A recent article by AVinslow el al (Jour. Gen. 
Physiol., 1923, 6, 177) takes up some of these, and gives rather complete references 
to the theoretical considerations. The presence of glass particularly influences 
the speed of migration of particles suspended in a watery medium. AA'^ater is electro- 
positive to glass. “That is, the -water which moves toward the cathode at the 
glass surfaces returns toward the gnode in the mid-regions of the fluid in the cell. 
Obviously then, the electrophoretic movement of the particles -will be impeded at 
certain levels in the cell and accelerated at others by the independent movement of 
the water. In addition, of course, there is the electrical endosmose, due to 
difference of potential between the particles and the water. The true mobility of 
the particles is the average mobility of all levels in the cell.” 

In the experiments of the author there were many mechanical drawbacks, espe- 
cially the tendency of the white-blood cells to settle upon the glass block, thus pre- 
venting an attempt to determine “the true mobility of the particles” — the lympho- 
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They move faster tlianred blood cells in the same preparation, push- 
ing them aside and traveling almost in a straight line. When ^e 
current is reversed tliey almost instantaneously change tlie direction 
in which tliey are traveling. All tlie lymphocytes in the field do not 
migrate. Those which seem physically able to do so invariably travel 
toward the positive pole, or, comparing it to the injured tissue, to 
the electrical equivalent of tlie point of injury, Altliough tiny 
processes seem to be thrown out, there could hardly be said to be 
much, if any ameboid motion, and the migration could in all 
■probability be considered a result of cataphoretic phenomena. 

The speed of migration was not dependent upon the “ age” of the 
bunphocyte. Approximately the same velocity was shown by lym- 
phocytes which were obtained from freshly drawn blood and by 
those which had been kept on ice for thirty hours or less. 

2. Polymorphonuclear leukocytes, under the same conditions, ' 
exliibited nothing which could be called a constant direction of 
migration. The experiments were entirely negative as far as tliis 
type of blood cell was concerned. Since unicellular organisms, 
including ameboid forms, in general under tlie proper electrical 
and mechanical conditions move toward one pole or the 
other,^®' it should be expected that .the movements of 

the polymorphonuclear leukocyte would also be influenced by the 
galvanic current. At present a direct analogy cannot be made with 
the ameba because the observations were not made under known 
conditions of hydrogen-ion concentration. The effects of glass and 
of the presence of light, the absence of chemical substances accom- 
panying tissue injury, the need of a stronger current and tlie mechan- 
ical conditions may influence ameboid movement in the leukocyte. 
In this connection, the effect of glass on tlie cataphoresis of bacteria,^® 


cytes. The cells whose average speed was 15 microns per minute were those which 
moved. There were also present in the field red blood cells and leukocytes, although 
an attempt was made to get only white blood cells from the uppermost layer of the 
defibrinated human blood with delicate capillary pipettes. Many of the lympho- 
cytes, particularly those resting on the glass, exhibited no movement in either 
direction. Those which did move always moved toward the anode. Hence the 
figures given in this report for lymphocytic speed under the experimental conditions 
is not the “true mobility” of the lymphocyte under those- conditions, but is an 
expression of the direction of migration of the lymphocyte, aided in speed, .pre- 
sumably, by the anodal flow of water in the mid-regions of the cell. 

In the Helmholtz-Lamb equation, 


in which: 


P.D. 


inv n 
KX 


n = viscosity of the solution. 

V = velocity of the particle in centimeters per second. 
K = dielectric constant of the solution. 

, X = potential gradient. 


All electrical units expressed electrostatically, cannot be used with the figures 
repOTtcd for the speed of the lymphocytes to determine the potential difference 
(P.D.) between the lymphocytes and. the serum in which they were susnended 
because of a lack of knowledge of their "true mobility,” 
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the influence of light on the ameba,^® the change in direction of 
migration of paramecium brought about by chemical substances^^ 
are both interesting and important. For in all probability these 
factors and the mechanical limitations (e. g., polymorphonuclear 
leukocytes upon meeting a roughened crack in glass almost, inva- 
riably ceased to move) play an important role in the failure of the 
experiments. Even tissue cultures grow in line with a constant 
current and perpendicular to a conductor.22 The applicability of tliis 
work to the repair of tissue injury, to the growtli of bloodvessels into 
granulation tissue and its own formation, is most suggestive when 
considering the electrical phenomena incidental to injury. 

m. The Elaboration of the Theory. Several questions have been 
asked. Will leukocytes under the experimental conditions react 
to a stronger current? Are the mechanical conditions present con- 
ducive to migration ? Does light inhibit their response to the electric 
current? That is, under the experimental conditions may there 
not have been many other factors which influence the direction of the 
leukocytic migration over the pathwaj'^ described and that observed 
be a resultant of these forces? 

In answer, the following elaboration of the theory is presented 
purely as speculation based upon the physiologj^ and pathology of 
inflammation as well as what has been described. In the presence 
of an acute infection* there are manifested the signs of an increase in 
chemical activity, and were the demarcation current to be measured, 
it should be greater than that produced by a low grade inflammatory 
process. In terms of the current of injury therefore, chemical 
phenomena are set up in the chronic process which do not produce 
as intense a current as in the acute process. With a weak constant 
current are attracted the slow moving lymphocytes; with the 
stronger current, the greater tissue injury, and perhaps witli the 
production of leukocyte stimulating substances there rush, directed 
by the demarcation current plus the other factors, the leukocytes 
and some lymphocytes. As the chemical activity abates and tlie 
leukocytes disintegrate, there remains a small but constant current 
sufficient to maintain a steady lymphocytic migration. And with 
the further waning of the electrical phenomena, there are fewer and 
fewer white-blood cells wandering to the site, until with the cessation 
of the current, the migration ends. 

In further support of this point of view is the reaction of tlie 
tissues themselves. If they be listed according to tlie ease with 
which an inflammatory process be set up within them, it will be 
found to be a function of the chemical response to injury and hence 
a function of the demarcation current. That is, connective tissue 
responds more readily than cartilage to injury, tendon less than 
connective tissue. The character of chemical make-up of the tissue 


* Or any severe injurj'. 
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✓ 

produces a great number of physical and chemical changes in 
response to injury, the resultant of which is an index of what the' 
demarcation current would be. Experiments by W. C. Clarke and 
W. C. Woolsey lead one to suspect that hyaline cartilage does not ' 
respond to injury by the usual process of repair. A summary of one 
of the experiments follows: In dog No. 116/85, January 28, 1914, 
forty-nine days after incision of the cartilage of the humeral head, 
the surface appeared grossly as if no attempt at repair had taken 
place. Microscopical examination bore out the gross findings. A 
“ V”-shaped defect into the cartilage, but not through to the under- 
lying bone, revealed no morphological suggestions of repair or change 
in the surrounding cartilage cells. 

If the injury had been one that involved a greater chemical 
response would the microscopical reaction have been different? 

The mechanical limitations to reaction within a tissue like tendon 
or cartilage also plays its part. Even if the current were strong 
enough in cartilage, which apparently does not set up a true “ chon- 
dritis,” could the white-blood cell overcome the resistance offered 
by the poor transits for cellular migration? 

The following further experiments would partially determine the 
appropriateness of the outlined- hypothesis. 

1. The study of the response of leukocytes and lymphocytes to 
different currents and electro-motive forces under varying condi- 
tions (c. g. in the presence of extract of tissue, etc.). 

2. The measurement of the demarcation currents of different 
tissues under standard conditions and their comparison with those 
used experimentally. 

3. The demonstration of the effect of the electric current in vivo. 

4. The reaction of clinical material treated by the principles of 
the inflammatory process as cited above. 

Summary, 1, A theory is offered that one of the forces guiding 
the white blood cell to a point of injury followed by an inflammatory 
process may be the current of injury (demarcation current). 

2. With non-polarizable electrodes under stated conditions, small 
lymphocytes migrate toward the anode which may apparently be 
compared to an injured tissue focus where inflammation has set up. 

3. Polymorphonuclear leukocytes under the same conditions do 
not consistently go toward one pole or the other. The probable 
cause of their failure is discussed. 

4. The speed of 15 microns per minute manifested by small 
lymphocytes was the same whether freshly drawn blood cells were 
studied, or those taken from defibrinated blood kept on ice up to 
thirty hours. 

5. Little if any ameboid motion was observed during lympho- 
cytic migration. 

<*. Those tissues which respond most easily with the picture of 
inflammation to injury, should have the greatest currents of injure 
thus correlating the view expresscfl with the ])athological procesn-s’ 
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7. The mechanical and chemical make-up of tissues is stressed 
as a deciding factor in ease of production of the picture of inflam- 
mation. * 
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PRACTICAL CONSIDERATIONS IN THE MANAGEMENT OF 
PATIENTS PRESENTING ESSENTIAL HYPERTENSION, f 

By Erne.st S. du Bray, M.D., 

ixsTntrcTon ix medicine, university op California medical school. 

Origin of the Conception of Essential Hypertension. The evolution 
of instruments for the precise and ready measurement of blood- 
pressure diuing the past two decades, combined with the simul- 
taneous introduction of numerous laboratory procedures devised 


* The author desires to express his sincere thanks to William C. Clarke, and Arthur 
P. Stout, of the Department of Surgery and to Professor Horatio B. Williams, of the 
Department of Physiology, for the aid and criticisms received during the experimental 
work and the writing of this paper. 

t Read before the Medical .Society of the .State of California, General Medical 
.Section, June 22, 1923. 
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for the estimation of kidney function, have served to direct attention 
to a rather large and important group of cases, free from organic 
changes beyond cardiac hypertrophy and altered vessels, which we 
have come to designate, essential hypertension. 

By this term is meant a state of primary vascular hypertension 
without the co-existence of demonstrable renal impairment as can 
be determined by any test of kidney^ function. Numerous other 
terms have been applied to this condition, witli the idea of defining 
it more accurately, among tlie better known of which are, the 
hyperpiesa of Allbutt,^ benign hjTpertension of Vaquez, and the 
hjqiertensive cardio-vascular disease of Janeway. 

Because of its great frequency, obscure origin and pathogenesis, 
and its suspected relation to vascular, cardiac and renal disease, 
interest in this condition has been untiring. 

In recent years a modified view of the significance of hyperten- 
sion has arisen, so that it is no longer regarded as a disease, but 
rather as a symptom, however, not a constant symptom of any one 
malady. Hypertension is, therefore, analogous to fever. 

What are the Underlying Factors in the Production of Hypertension? 
Since Richard Bright, in 1836, described the disease which has since 
borne his name, most physiologists have agreed on one fundamental 
conception in the mechanism of vascular hypertension. The con- 
ception to which I refer, is an increased peripheral resistance in the 
vascular bed. Today, the chief controversy relates to the manner in 
which this is produced. Broadly speaking, two essential ideas have 
dominated the views of clinical pathologists since the time of Bright, 
the first explained the increased peripheral resistance primarily 
on a chemical basis; the second, advocated a mechanical origin. 
In current medical discussions, we find Foster of New York tending 
to adhere to tlie supposition of ah unknown toxic substance in the 
eirculating blood. This hypothetical substance is assumed to result, 
either from an infection, or it is the product of a disturbed meta- 
bolism. It has a pressor action, causing a vaso-constriction of the 
arterioles. On the other hand, Moschcowitz supports the mechan- 
ical conception and contends that structmal, sclerotic, arteriolar 
lesions cause a narrowing of the vascular bed. ' This anatomical- 
patliological alteration secondarily gives rise to a compensatory, 
circulatory reaction, which is manifested by a rise in blood-pressure. 

If we carry our analogy between hypertension and fever further^ 
a broader conception of the primary process is suggested. We know 
Aat fever can be produced by several causes, chiefiy however, by 
infection. Is it not possible, therefore, that hypertension may have 
various underlying causes? Christian’s careful and prolonged 
clinical observations have lead him to the belief, that vascular 
hypertension is a disturbance of the cardio-vascular mechanism 
arising from a multiplicity of causes. ' 

A rational therapy of any disease begins with a complete under- 
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standing of the fundamental cause. Unfortunately, we have not 
attained this goal in essential hjqiertension, and for this reason it 
behooves us to keep our views in the fluid state until the real nature 
of this condition has been shown. The management of essential 
hj'pertension must, therefore, be largely on an empiric basis. Not 
withstanding this, there is a growing feeling among medical men 
interested in this subject, that much can be accomplished in the 
early cases by preventing premature and unnecessary breakdowns. 

What are the Reasons that the Early Management of EssentialHyper- 
tension is of Especial Importance? Thanks to the pioneer studies 
of such clinicians as Sir Clifford Allbutt^ and the late Theodore 
Janeway,^’ ^ we are informed of the progress and the end stages of 
the hjqiertensive process. Janeway’s extensive and accurate 
observations are particularly illuminating, and show that death 
among patients in private practice, occurs in the following ways, 
arranged in the order of their frequency: (1) By gradual cardiac 
insufficiency; (2) with uremic sj^mptoms; (3) apoplexy; (4) from 
some complicating acute infection; (5) in an attack of angina 
pectoris. For this reason essential hjqiertension offers an unusual 
opportunity for the study and control of early disease. A large 
number of the patients are seen in the incipient stage of the process 
and if properly managed before too great strain has been imposed 
on the circulatory apparatus, much can be done to arrest, modify 
and retard the process. 

Proposed classifications of this condition are numerous, but their 
adoption is hazardous, and particularly dangerous from the stand- 
point of management, because of the false sense of security they 
foster. 

For claritj' and convenience, I will divide my discussion into two 
parts; the first will deal with the management of the early stage, 
the second will deal very briefly with the advanced and late stages. 

The Early Stage of Essential Hypertension. In the early stage our 
first dut 5 ' lies along comprehensive lines, in that it aims to educate 
' the patient in a hygienic manner of living. Fortuitously discovered 
in the course of routine medical examinations, the majority- of the 
early patients are asjTnptomatic, and consequently do not consider 
themselves sick. This fact may lead to half-hearted cooperation, 
unless the significance and the nature of the process as we know it, 
is not discussed clearly and frankly, at the time it is discovered. 
The utilization from the outset of broad psychotherapy is essential, 
confidence and hope must be inspired and undue fears dispelled. 
The realization that the height of the blood-pressure, is of far less 
importance than the conditions which underlie it, must be firmly 
established. 

The Importance of an Intimate Knowledge of the Patient’s Daily 
Life. The important guides in the management of essential hyper- 
tension are derived from an intimate knowledge of the patient’s 
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daily life. This is best acquired by a careful history directed to 
ascertain the type and the surroundings of his work, the amount, 
kind, and regularity of food, the personal habits, the amount and 
kind of exercise, the presence of nervous strain and excitement, the 
amount of recreation, the hours and regularity of sleep, the fre- 
quency and length of vacations, and other such details. The irnpor- 
tance of these facts as a basis for planning a regime which will be 
at once practical, acceptable and beneficial to the patient cannot 
be over-estimated. 

Rest and, Relaxation. In tlie early cases complete rest in bed for 
prolonged intervals is never necessary; however, a short preliminary 
period of complete rest may be advantageous for patients showing 
evidence of . circulatory strain. A change of occupation may be 
advisable, but usually this can be avoided by a reduction of the 
number of working hours per day, or the introduction of rest periods 
after meals. Complete relinquishment of business is rarely advis- 
able, since loss of interests and physical inactivity often hasten 
deterioration and may lead to disaster. The assumption of new 
enterprises with increased responsibilities, should be discouraged. 
The great value of regular vacations at frequent intervals is often 
overlooked, but it is one of our most valuable assets in the manage- 
ment of these patients. Regular hours for sleep must be established, 
and not infringed upon. Errors of refraction, with a resulting eye- 
strain, are a frequent source of irritation and should be corrected. 
The morning saline or small doses of mineral oil are often helpful 
in regulating the bowels. Hurry and worry must be reduced to a 
minimum, and a mental state of composure and serenity cultivated. 

Exercise and Recreation. Systematic exercise is necessary, and 
particularly important for the maintenance of circulatory efiiciency. 
Out-of-door activities, such as golf, hiking, swimming, horseback 
riding and gardening are all excellent forms of exercise for the early 
patients. Besides being less irksome than any form of calisthenics, 
they have the added psychic value of promoting mental relaxation 
and diversion. Needless to say, moderation in any form of exercise 
should be practised and unpleasant symptoms, arising in the course 
of physical exertion, should remind the patient of his limitations. 
Strenuous physical training for competitive sports or spasmodic 
week-end orgies of physical activity are detrimental. In planning 
the program of exercise, I find Walter Camp’s^ recent book useful. 
It contains, anaong other helpful suggestions, the famous daily dozen 
exercises, which are readily learned and offer a good substitute to 
out-of-door diversions, when these are not practical. The acquisi- 
tion of interests outside of the daily routine is to be-encouraged, and 
for this reason tlie cultivation of hobbies and tempered enthusiasms 
play a real part m keeping one fit, and leave less opportunity for 
useless introspection, ' 
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The Problem of Dietary Regulation. Until recently the question 
of tlie dietary regulation has formed the main tlieme in tlie discus- 
sion of the management of these patients. This has resulted from 
our inability to divorce tlie nepliritic problem of therapy from that 
of essential hypertension> In my experience no rigid restrictions 
in the diet are necessary in the early caseSj except in those who 
habitually abuse food. Monotonous and limited diets work a real 
hardship on patients with this condition, and they are not necessary. 
Certainly the extremely low-total caloric, low-protein diets which 
were formerly advocated, now seem undesirable. In general, the 
patients who are definitely overweight in proportion to their height, 
as determined by some simple formula for the estimation of ideal 
weight, should be slowly reduced : (1) By a limitation of the total 
diet; and (2) by a sharp reduction of the fat component. Patients 
who are underweight, and in my experience they are almost as 
numerous as those who are overweight, despite the present-day 
impression, tliese patients should be built up by additions in the 
fat and carbohydrate components. It has been established by 
Benedict® and his co-workers, that diets of low total caloric value 
reduced the systolic blood-pressure, but when tliey were used over 
prolonged periods, the resulting undernutrition brought about a 
secondary anemia, and a diminished vitality. The patient, there- 
fore, paid the price' of a lessened eflSciency, if the goal was reached 
by undernutrition. 

The diet that I find the most satisfactory has the following char- 
acteristics: It is simple, well-balanced, contains no more protein 
than the actual needs of the patient (0.8 gm. to 1 gm. of protein per 
kilo of body weight), of sufficient caloric value for the energy require- 
ments (2000 to 3000 calories per day), easily digestible, suitable to 
the powers of mastication of tlie individual, and is free from excess 
of meat extractives, condiments and salt. 

The method of prescribing a diet based on the foregoing principles, 
is somewhat as follows: The articles of the diet and tlie amounts 
which are to be allowed for the total twenty-four hour period, are 
checked on a specialty prepared diet card containing lists of all the 
ordinary foods and their proportion of protein, fat and carbohydrate. 
In this way fairly wide latitude in the choice of foods of approxi- 
mately the same food value can be allowed. The method is so simple 
and practical, that the patient soon acquires a sufficient knowledge 
to use the diet card intelligently, witli little supervision. 

Sodium Chloride. The question of sodium chloride is the hete 
noire of the present day management of essential hypertension. 
The restriction of salt in nephritis witli edema is a well-recognized 
procedure, first proposed by tlie French investigators, Widal and 
Javal,"' ® in 1903. In 1920, Allen® in this country, ad^dsed a rigid 
salt-free diet for some cases of essential hypertension. In this con- 
dition he found the chloride tlireshold was high, and he suggested 



DtJ. bray: Considerations in essential hypertension 715 


that “These patients purchase their apparent efficiency of salt 
excretion at the price of an abnormally liigh-blood salt and an 
increased blood-pressure.” On the basis of the findings in a limited 
series of hypertensive patients, notwithstanding certain clinical 
contraindications of chloride privation, Allen maintained that a 
rigid salt-free diet brought about a reduced blood-pressure, relieved 
subjective symptoms, diminished the danger of apoplexy and pos- 
sibly checked the progress of the condition. In a recent paper,!" 
reaffirms the foregoing statements, and adds, “ It is a scientific fact 
that a relation exists between the chlorides and vascular hyperten- 
sion.” Mosenthal,!! Christian,!^ and others do not agree witli Allen, 
nor have they succeeded in influencing the blood-pressure^ by salt 
restriction. During the past two years, in work in the Clinic and 
with private patients, I have used salt-poor diets, which contained 
approximately 2 to 3 gms. of salt per twenty-four hours. In many 
cases, remarkable sjnnptomatic results were noted following the 
restriction of salt, particularly in the alleviation of the characteristic 
morning headache, so common in this condition. No effect, hoiv- 
ever, has been found on the blood-pressure, even after prolonged 
periods. It has been suggested that the reduction in the fluid intake 
and food consumption, which follows salt restriction, is connected 
- with tlie relief of sjnnptoms. The whole problem of salt metabolism 
awaits further investigation and until this is forthcoming, final 
judgment on the advisability of salt restriction in essential hyper- 
tension, had betfer be suspended. 

Physiotherapy, Hydrotherapy, Electrotherapy, Massage. The bath- . 
ing habits of patients, .with early hypertension, need not be modified. 
Hydrotherapy is a valuable adjunct to diet restriction and exercise, 
in weight reduction cures, and may be utilized for this end. 


It is generally accepted that the high frequency current will 
produce ternporary reduction in the blood-pressure with an accom- 
panying relief of symptoms. I have had no experience with its use, 
but I see no objection to its employment for tlie symptomatic 
benefit it may afford, provided its administration is carried out by 
physicians with the special knowledge which is necessary. 

Massage is another measure of physiotherapy most useful in 
elderly patients with vascular changes. 

Infection, Syphilis and Tobacco. In the preliminary survey of 
cases of essential hypertension, local foci of infection in all regions 
(teetfi, tonsils, paranasal sinuses, and prostate, etc.), should be 
noted._ Altliough no direct relationship has been established between 
toeal mtection and vascular h5q)ertension, nevertheless, I believe 
ffiese foci shoffid be_ gradually and carefully eradicated. I have 
been lead to this opmion for two reasons; in the first place, it is 
mgent to maintam the general resistance of these patients; and in 
the second place, it is important to protect the cardio-vascular- 
renal system from added strain or damage from infection. Ophiilsi^ 
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has recently pointed out the importance of the presence of chronic 
septic infections to injur.y of the arteries, and to the development 
of arteriosclerosis; however, no direct relationship has been proved 
between vascular hypertension and arteriosclerosis. 

It is surprising how well these patients with vascular hyperten- 
sion stand anesthesia and surgical trauma, particularly when a short 
period of preparation has preceded the surgical procedure. 

Syphilis, as far as we know, plays little or no part in the produc- 
tion of essential hypertension, in spite of its well-known predilection 
to arterial damage. The incidence of syphilis is found to be excep- 
tionally low in hypertensive statistics. 

The use of tobacco is best greatly -curtailed in all cases, but posi- 
tively interdicted in those individuals who present evidence of 
especial hypersensitiveness to it, such as tacliycardia and cardiac 
irregularities. 

Drugs and Organotherapy. We have no drugs which directly in- 
fluence the course of hypertension. Digitalis, to which I will refer 
more full}'- later, may be used effectively at times in the early cases, 
that are beginning to show circulatory strain. Short courses of 
this drug, combined with rest in bed, should not be witliheld until 
the heart has decompensated. 

Insomnia and nocturnal restlessness must be controlled, and I 
know of no better sedative for this purpose than one which is less 
commonly used now tlian formerly, I refer to chloral hydrate, whose 
action besides that of a central nervous system depressant, is an 
excellent vasodilator. In therapeutic doses, it is npt a cardiae 
depressant, as is sometime thought. Fifteen to 20 gr. of this drug, 
taken with warm milk at bedtime, will usually assure the patient 
of a good night. 

The nitrites, except for tlieir use in the vascular emergencies that 
occur in hypertension, are of no valtie. Potassium iodide, except 
in cases with a suspected luetic infection, or advanced arterio- 
sclerosis, is useless. Organotherapy, with the various endocrine 
products in essential hypertension, has no scientific basis. 

The Management of the Advanced and the Late Stages. The 
advanced stage of essential hypertension is rdiaracterized by both 
subjective and objective findings. Symptoms have appeared and 
demonstratable physical changes are apparent in the cardio- 
vascular system. Cardiac hypertrophy, tliickened arteries, and an 
accentuated aortic second sound are almost always present. In 
spite of slight urinary findings the renal function remains compara- 
tively good. The clinical picture at this stage of the process may 
remain indefinitely, in statu quo, and management requires no special 
measures beyond those outlined already for the early cases. 

The Three Important Complications of Advanced Essential Hyper- 
tension. There are, however, three important complications that 
may arise at any time during, this period; namely, circulatory insuffi- 
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ciency, threatened cerebral hemorrhage (a sudden rise of hloo - 
pressure, the so-called hj^pertensi've crisis), and gradual renal insufh- 
ciency accompanied by the symptoms of uremia, ^e serious 
nature of these complications demands prompt attention. 

Mamgeinent of the Myocardial Insufficiency Secondary to Long- 
standing Hypertension. The presence of a flagging myocardium 
will be no surprise to the physician in the weU-studied case.- Its 
management requires rest in bed, reduction in diet and fluid intake, 
and digitalis. The Karrelfl''’ diet, or a modification of it, serves 
to reduce tire food and fluids. Violent purging should be avoided 
and the bowels moved with one of the vegetable cathartics or by 


enema. 

The Use of Digitalis. The use and action of digitalis m tins 
condition deserves special, consideration. In spite of the fact that 
myocardial insufficiency secondary to prolonged hypertension, is 
seldom of auricular fibrillation variety, digitalis is of great ser- 
vice.^® If the picture of chronic passive congestion of the viscera 
and edema has developed (the so-called high blood-pressure stasis 
complex, as Elliott^® terms it), the action of digitalis, through a 
redistribution of the blood from tlie venous to the arterial side of the 
circulation, is often dramatic in its promptness. The common 
statement that a dangerous increase of blood-pressure follows the 
administration of digitalis, is a myth not founded on clinical facts. 
Eggleston'® has shown that digitalis has little influence, on the sys- 
tolic blood-pressure in either way, that it tends to produce a signifi- 
cant reduction in the diastolic and more decidedly, to produce a 
material increase in the pulse-pressure. 

In tile presence of good kidneys,^® the skilful use of short courses of 
diuretics, such as theocin, may be effective in increasing the elimi- 
native activity of the kidney. 

Venesection of 500 to 800 cc of blood should be considered, par- 
ticularly in the cases where the circulatory apparatus appears to 
be primarily at fault, and the kidneys in a comparatively good 
condition. 


Threatened Cerebral Hemorrhage and Renal Insufficiency with 
Uremia. Threatened cerebral hemorrhage requires complete rest, 
an ice-cap, vasodilators, sedatives and possibly lumbar puncture. 

The progression of cases of essential hypertension to gradual renal 
insufficiency, with the retention of nitrogen, and eventually to the 
development of the picture of uremia, is no rare sequence of events. 
The management of this condition is beyond tlie scope of this paper 

and IS more appropriately considered with tlie subject of chronic 
nephritis. 

Summary. It appears that the management of individuals mani- 
festing essential hypertension is best planned on broad lines 
tentatively accepting the postulate that the process results from a 
disturbance of the cardiovascular mechanism incited by several 

vot,. 1C7, NO. 5. — MAT, 1924 24 ^ 
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underlying conditions. Bad heredity, unhygienic living, excessive 
mental and physical strain, and infection, may all play a part. A 
regime for each case should be based on a careful study of the indi- 
viduaFs daily life and habits. The readjustment of the manner of 
living should take into consideration the patient’s work, food, exer- 
cise, recreation, interests, etc., and all obvious faults corrected. The 
large number of early cases observed in comparatively young people, 
offer an unusual opportunity in preventive medicine, since much can 
be accomplished by simple measures without enforcing a life of 
invalidism upon tliem. The fact that over half of all cases of 
essential hypertension eventually die of some form of circulatory 
disease, emphasizes the paramount importance of protecting the 
cardiovascular system from any unnecessary strain and supporting 
the heart as the emergencies arise. 
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LEUKEMIA: REPOKT OF AN ATYPICAL CASE. 

By Benjajiin Gutiuann, M.D., 

NEW BRUNSWICK, N. J. 


Leukemia is a disease about which much has been written and 
about which there are still many perplexing problems. It is not a 
new disease, but, since it was first recognized by Hughes Bennett, 
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and Virchow in 1845,' the cause has never been discovered. Tlie 
similarity, especially in the acute form, to an infection has been 
noted niaiiy times, and is the theory most credited as to the cause, 
but, in spite of much painstaking work, as for example, that of 
Dr, John F. Anderson and others, no one has been able to 
correlate these conditions. Circulating malignant tumor and a 
blood condition, resulting from and connected with myeloma, are 


other theories. ^ . 

Obscure as the etiology of this disease may be, the recognition 

of the usual tj^iical case is comparatively easy, and the purpose 
of this paper is not a discussion of those tj^es. Since Ehrlich s 
classification of the white cells, and with the introduction of poly- 
chrome stains, much has been learned in the way of differentiation 
and separation of this disease into varieties and types. 

Mention is made in various text-books of atypical cases, referring 
more especially to those presenting elements and cliaractcristics of 
both chief tj-pes, and variations in the total number of white cells 
found in different cases, particularly those with fewer total white 
cells than usual. The fact that a fair percentage of cases present 
elements of both t>pes is now quite generally agreed. Also, that 
the predominance of one type or another, as well as the total num- 
ber of white cells, varies with the stage of the disease is well known. 

Within the last few years the term "leukopenic leukemia” has 
arisen. In this condition the total number of white cells may not 
vary much from the normal, may be either slightly increased or 
even fewer, and yet constitute one of the varieties of the disease 
under discussion, its recognition depending upon the presence of 
abnormal or immature cells or a disproportion between the normal 


cells, as well as the associated clinical symptoms and physical 
signs. The term “aleukemic leukemia” has also been applied to 
this variety. These terms, of course, must be considered arbitrarj'- 
and, so far as I know, have not as yet found general usage. 

I desire to report a case which, I think, will fall into this category, 
and which, also, had peculiarities that should make it of some 
interest. -At the outset I wish to state that I followed the usual 
classification and terminology of white cells as I knew it at the 
time, being aware that methods have been introduced to differ- 
entiate immature or abnormal white cells from normal cells. I 
refer to the oxydase reaction. It has not been proved, nor is it 
generally recognized that this has an advantage over a good poly- 
chrome stain for this purpose. The predominating abnormal, or 
immature, white cell in the case to be presented is the myelocyte 
and m this pappr the term will be used to mean those cells of mod- 
erate to large-size containing an irregular oval, or indented nucleus 
with a moderate to large amount of cytoplasm containing granules. 
Ao attempt was made to differentiate myelogones and premyelo- 
from myelocytes. The identification of these cells as myelocytes 
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was agreed upon several men of far greater ability than the 
writer in such work, who were consultants. 

With the addition of the above-mentioned oxydase reaction, 
there has been added by some a third type of leukemia> namely, 
monocjdic; so-called because of the negative reaction with this 
stain of a large mononuclear cell occurring in abnormally large 
numbers in cases having other characteristics and manifestations 
of the disease. While it is possible that this may constitute a dis- 
tinct variety, it can easily be seen how perplexities are being added 
in the study of this interesting condition, and the question arises 
in our minds whether we are not straining at gnats in attempting 
so finely to separate and classify phenomena in the blood, which 
will eventually prove to be only a syndrome of some common cause. 

Case Heport.— The patient was a man, aged sixty-three years, 
whose family and past personal history are of no particular impor- 
tance, except to state that his habits were always good. He was 
a moderate user of alcoholic beverages and he denied any venereal 
infection. 

His illness had an insidious and indefinite onset, and consisted 
for the most part of a sense of exhaustion, and easily induced 
fatigue; abdominal discomfort of an indefinite nature, except for 
a fairly fixed pain in the left side in the splenic region; nausea 
after taking food, but no vomiting; eructations; pains in legs; 
sweats, which he described as “cold sweats,'’ during the night, or 
early morning hours; severe headaches; soreness in the neck along 
the border of the sternocleidomastoid muscles. These symptoms 
had existed for two or three weeks prior to July 20, 1920, when 
the patient was first seen and examined. 

Physical Examination. The patient was a well-developed and 
well-nourished man of late middle-age, with an expression of depres- 
sion on his face. His cheeks were flushed, but his color was other- 
wise good. Head: Sclera were clear; pupils reacted equallj'^ and 
normally; patient was slightly deaf,- and the specialist who treated 
this condition considered it of catarrhal origin with no local inflam- 
mation in the ear itself. Mouth; Tongue heavily furred by dark- , 
brown coating; many teeth missing, those remaining apparently 
sound with evidence of recent dental work; throat showed a chronic 
pharyngitis; anterior nares normal. Neck: Along border of the 
sternocleidomastoid muscle there were many palpable nodes of 
varying size, apparently tender on pressure, which felt like enlarged 
honphatic glands; thjToid was not palpable and there were no 
abnormal pulsations. Chest: Symmetrical, with equal expansion 
on both sides; heart showed no thrills; apex palpable in fifth inter- 
space in nipple line, with the exception of a slight, soft, systolic 
murmur at the apex, the sounds were clear and of good quality 
and there were no abnormal accentuations Blood-pressure, 158 
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systolic. Lungs; Anteriorly, resonance and breath sounds norinal, 
posteriorly there was impaired resonance with diminished breat i 
Lunds and increased tactile fremitus over the right lower lobe, 
suggesting an old thickening of pleura; there were many moist 
crackles at the left base, but no apparent change in resonance. 
Abdomen: jN'Ioderate tympanites; liver reached from upper border 
of sixth rib to just beloAv costal border; spleen eould just be iclt 
on deep inspiration, the area of splenic dulness seemingly increased; 
no other organs palpable; no shifting dulness in the flanks. Legs 
showed no edema or varicosities; no enlargement of joints; palpable 
long bones were smooth; no glandular enlargements other than 
those mentioned above were felt. 

Lahoraionj Results. The sputum was negative for tubercle 
bacilli; urine was negative chemically and microscopically, e.xccpt 
for a very few pus cells (prostate); blood Wassermann, negative. 

Blood examination, July 29, 1920: Blood count: Red cells, 
4,580,000; hemoglobin, 85 per cent; color index, 1.1 per cent; no 
blast cells, poikilocytes nor anisocytosis. White cells, 11,000 per 
cm. Difl’erential count: Number of cells counted, 200; poly- 
morphonuclears, 36 per cent; transitionals, 11.5 per cent; lympho- 
cjtes, 24 per cent; large mononuclears, 7.5 per cent; eosinophilcs, 
1 per cent; mast cells, 0.5 per cent; myelocj>i;es (neutrophilic), 29.5 


per cent. 

Progress and Subsequent Course. The patient continued 
under my immediate care from above date, July 29, 1920, until 
August 9, when he left this city for his summer home. During 
this period his temperature ranged from 97 to 100.7° F., with 
daily afternoon rise; pulse, 68 to 92; sweats in the early morning 
hours were of daily occurrence. Complaints about nausea, and 
abdominal discomfort became more persistent; the stools were 
offensive in odor; patient slept poorly, but was about the house part 
of the day, and occasionally took a short auto ride; exercise of any 
sort produced peat fatigue, and there was occasionally slight 
dyspnea; pains in the legs and discomfort in the mouth persisted. 

Diet, rectal irrigations and appropriate medication seemingly 
made no impression on the gastrointestinal symptoms. 

August 4: A consultant from Philadelphia saw the patient, and 
agreed with the diagnosis. Further blood examinations at this 
time were in all essential respects similar to that recorded above. 
From August 9 to August 24 the patient was out of my immediate 
care, and under the care of a local physician at his country home. 
From the nurses’ records, which were accurately kept, it appears 
that the patient grew gradually worse, so that more and more time 
was spent in bed. The tongue became the seat of actual ulcers- 
the gums were inflamed; the breath became fetid in odor- head- 
php were intense and persistent; the glands in the neck increased 
m size, and became more painful; the abdominal distress increased 
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and on one occasion, August 19, he vomited mucus, which con- 
tained a fair amount of bright-red blood. At this time a rash 
appeared on his arms and legs, which afterward proved to be 
subcutaneous hemorrhage. The patient became delirious. His 
temperature during this period ranged from 97.6 ° to 102.3 ° F. The 
pulse was from 96 to 132, the temperature remaining elevated most 
of the time. 

August 24: I was called hurriedly to see the patient with the 
statement that he was dying, and when I arrived I found him 
with a pulse that was absolutely irregular and uncountable, dysp- 
neic, with great difficulty in swallowing, and covered with profuse 
cold perspiration; respiration, 32. His body was almost completely 
covered with large patches, bright red in color, due to subcutaneous 
hemorrhage. He looked, to all intents and purposes, to be in 
extremis. He responded to very vigorous stimulation, digitalin 1/25, 
intravenously every three hours for four doses, and the next day 
his pulse was 100 to 108, temperature 100° to 101.2° F, and respira- 
tion 28 to 32, having tided over what seemingly was a crisis. Stimu- 
lation in lesser doses was continued. From this period until 
September 17 the temperature very slowly subsided, and by the 
date mentioned became practically normal. The pulse remained 
rather rapid, usually 100 to 110, and respiration 28 to 36. The 
hemorrhagic areas gradually underwent resolution, but the diges- 
tive disturbances, ulcers in the mouth and headaches persisted. 
However, the mental symptoms became more and more trouble- 
some. There was mental confusion, muttering often, hallucinations 
and delusions. These mental symptoms seemed to bear no rela- 
tion to fever, persisting after the temperature became normal. 
The glands in the neck had decreased considerably in size during 
this period, and there was no change in the spleen. and liver from 
that noted in the original e.xamination. 

September 25: The white-cell count was: Polymorphonuclears, 
62 per cent; lymphocytes, 28 per cent; large mononuclears, 2 per 
cent; eosinophiles, 4 per cent; neutrophilic myelocytes, 3 per cent; 
transitionals, 1 per cent. 

The mental symptoms persisted and followed no definite trend; 
the patient was disoriented and frequently rebellious, with hallu- 
cinations and delusions. He Avas often incontinent of urine and 
feces, and at times refused food, so that feeding became a difficult 
problem. Otherwise, the most annoying symptoms were the 
stomatitis and gingivitis. Sleeplessness Avas marked, and he 
resisted eA-er>i;hing but morphin and hyoscin. The patient still 
complained of pains in his legs and digestive discomfort, and there 
Avas considerable foul-smelling flatus from boAA’^el. His physical 
condition improA'ed, and he was able to spend part of the day out 
of bed. 

The persistence of the mental symptoms so long after improve- 
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tnent In his physical condition caused much anxiety, and on October 
28 Dr. Derciim, of Pliiladelphia, was called for conference, liis 
opinion was that it was a psychosis due entirely to his disea^, and 
that the prognosis was that of the disease underlying it. He had 

seen two other cases of like character. 

November 4: The blood count was as follows; Ked ce ls, 
4,200,000; hemoglobin, 90 per cent. White cells, 6900; poly- 
morphonuclears, 57 per cent; large lymphocytes, i per cent, small 
lymphocytes, 29 per cent; large mononuclears, 1 per cent; transi- 
tionals, 3 per cent; eosinophiles, 2 per cent; neutrophilic myelo- 


cytes, 1 per cent. 

‘ It will be seen that change in characteristics of the wliite cells 
had taken place; this was noted in other examinations not recorded 
here. There was a marked disease in the myelocytes, and a rela- 
tive increase in lymphocytes, with no change in red cells. Tliis 
relative lyunpliocytosis is further increased in a count made on 
December 18, 1920, which follows: White cells, 6450; polyraorpho- 
nuelears, 51 per cent; small lymphocytes, 39 per cent; large lympho- 
cytes, 4 per cent; transitionals, 2 per cent; eosinophiles, 2 per cent; 
neutrophilic myelocytes, 2 per cent. There were no blast cells, 
poikilocytosis or anisocytosis. 

November 9; The patient was able to take an auto ride for the 
first time, although there was no radical change in his mental con- 
dition, and he still required morphin and hyoscin for sleeplessness. 
His temperature would occasionally’^ reach 99,4 by’- rectum in the 


evenmg. 

December 1 : The patient was up and about considerabl.v during 
the day, although he became fatigued very easily; his mind had 
improved and he recognized his ' surroundings. Morphin and 
hyoscin for sleep could be dispensed with, 

December 11: Tiie patient was able to take a short walk, and 
on December 13 he went to the ofiice for the first time. He was 


still easily fatigued and complained of aching in legs and soreness 
in mouth, although ulcers in his mouth had completely healed. 
Improvement continued gradually, and the patient a few months 
later considered himself entirely well. 

Subsequent blood counts were as follows: 

January 13, 1921: White cells, 7800; poly'^morphonuclears, 56 
per cent; small lymphocytes, 26 per cent; large ly’mphocy’tes, 9 per 
cent; mast cells, 1 per cent; neutrophilic myelocytes, 7 per cent- 
eo^nophiles, 1 per cent. No blast cells, poikilocytosis or anisocytosis. 

Inere is a slight increase in my^elocytes from previous counts, but 
the relative lymphocytosis also persists. 

^n’ 4,340,000; hemoglobin, 85 per cent. 

White cells, 8700; polymorphonuclears, 57.5 per cent; small lympho- 

Swlnov? lymphocytes, 11 per cent; neutrophilic 

myelocy’tes, 3.5 per cent. 
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September 25, 1921: White cells, 5750; polymorphoniiclears, 
55 per cent; small lymphocytes, 28 per cent; large lymphocytes, 7 
per cent; large mononuclears, 4 per cent; transitionals, 4 per cent; 
neutrophilic myelocytes, 2 per cent. No nucleated reds. 

June 15, 1922: Red cells, 4,850,000; hemoglobin, 90 per cent; 
no poikilocytosis nor anisocytosis. White cells, 5600; polymorpho- 
nuclears, 67 per cent; large lymphocytes, 6 per cent; small lympho- 
cytes, 23 per cent; large mononuclears, none; transitionals, 3 per 
cent; eosinophiles, 1 per cent; basophiles, none; myelocytes, none. 
No nucleated red cells. 

The treatment in the main was symptomatic. Large doses of 
red bone marrow and arsenic were given, but what effect this had, 
if any, I cannot say. 

Summary. A case is reported with the following points of 
interest: 1. Many of the clinical signs and sj'^mptoms of an acute 
leukemia, with a high percentage of myelocytes in the beginning 
of his illness, with only a slight increase in the total number of 
white cells. 

2. Gradual diminution in the number of myelocytes and slight 
relative lymphocytosis, with a return to approximately normal of 
the total number of white cells. 

3. Relatively very slight disturbance of red cells and hemoglobin. 

4. Occurrence of what might be termed a crisis, following which 
there was slow, but steady, improvement. 

5. A marked psychosis considered to be a consequence of the 
disease. 

6. A complete symptomatic recovery, both mental and physical. 

7. Return of blood to normal, or nearly normal. 

Conclusions. Notwithstanding the doubt in the minds of many 

physicians, the blood finding and clinical picture in this case, in 
my opinion, justify a diagnosis of leukemia of that type spoken of 
as leukopenic leukemia, and if this is accepted we have a rare 
instance of recovery from that disease. 


THE RELATIONSHIP OF GOITER TO MENTAL DISORDERS. 

By Harold L. Foss, M.D., 

SURGEOK-IN-CHIEF OF- THE GBISINGER MEMORIAL HOSPITAL, 

AND 

J. Allen Jackson, M.D., 

SUPEniNTEN’DENT OF THE STATE HOSPITAL, DAN^'ILLE, PA. 

The study of the subject of goiter and its relation to nervous and 
mental disease has received a great deal attention as is shown by a 
review of the literature. FarranP in a detailed study of the thyroids 
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in 1000 cases of insanity found the gland often abnormal, \ arj mg 
from considerable enlargement with hyperthyroidism and exoph- 
thalmic goiter to complete atrophy with mj^wedema and cretmism 
and holds that disturbance of secretion, whether m the form of 
excess, deficiency or absence, causes an “altered mental state and 
this combined with the effect of various toxemias renders the patient 
insane or liable to insanity from slight mental stress. This is 
typical of the theories advanced by many writers who would link 
up the endocrine system and especially the thyroid with the insani- 
ties and do so, often quite dogmatically, yet fail to support their 
claims with convincing proof. 

Tlie relation of the thyroid and ovaries to confusional insanity 
has been considered at some length by Wright.^ The author points 
out that “ endocrine disturbance may be the cause of all insanities 
and probably also of psychoneuroses,” and states he has “never 
seen a case of hysteria with a normal endocrine system,” yet fails 
to show what is the normal or how it is to be determined. 

The observations of Ra 3 ^mond and Serieux,^ although made over 
thirty years ago, seem to us to be logical and sound. These authors, 
after studjdng a large number of patients in the French asjdums, 
hold that the psychic disorders of Graves’ disease are not specific 
and may assume any form; that thej’- should be considered apart 
from the disease and be referred to the morbid process to which 
tliej^ properlj'’ belong. These authors feel that the occasional 
association of Graves’ disease and mental degeneration is not alwaj^s 
a mere coincidence but can be explained bj" the hereditarj^ defects 
that give rise to both conditions. 

Barker'^ calls our attention to the usual neurotic and ps^mhic 
states seen in exophthalmic goiter, conditions which are familiar to 
all who see many patients with thjuoid disease, and it is true that 
the state of anxiety-phobia, obsession, etc., are often the sjunptoms 
that cause the patient first to seek advice. We agree with Barker 
that pronounced maniacal and paranoid psjThoses occur with 
thyroid disease, but they are rare and, as a rule, are seen only when 
there is a psychopathic heredity. A few years ago reports of thyroid 
disease in dementia precox led in many instances to partial removal 
of the gland but the procedure has never proven a permanent benefit 
in^ anj'^ large series of cases. It is the feeling of the authors that, 
with those patients presenting sjTOptoms of dementia and having 
associated goiter, thyroidectomy is not indicated and if performed 
will merelj’^ precipitate the mental disturbance. 

Hanimes^ in referring to tlie work of the English Myxedema 
Commission states that true ps^'chosis is not uncommon in Itypo- 
thyroidism, the Commission having found such states in 8 per cent 
of 109 cases examined. The mental symptoms are usually subacute 
and, although melancholia predominates, thev mav take the form' 
of mama. ‘ " 
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IMcCord and Haynes® noted onlj’’ 0.5 of 1 per cent of cases with 
thyroid hyperactivity in their study of the endocrine glands of the 
feeble-minded. Hamadier and Marchana studied the thyroid glands 
of the insane patients in a goiter district, not finding a greater incidence 
of cases among the insane than among the sane. From an extensive 
survey of a large number of cases in many State Hospitals for the 
Insane, Woodbury^ believes “ it safe to' say that only a relatively 
small proportion of hyperthjToid cases actually become insane” 
and, following a study of 300 thyroid cases coming under his per- 
sonal observation, states that “none presented any psychoneurotic 
symptoms of possible thyroid origin. 

Massarotti® in an exhaustive study of the mental disturbances 
of Basedow’s disease (a study covering 173 pages with bibliography 
of 435 references) arrives at the following conclusions : 

“ 1 . Every sjmdrome of Basedow’s disease presents some nervous 
symptoms, varjdng from a simple restlessness, to mild melancholia, 
mild excitement and a tendency to assume a hostile attitude toward 
one’s environment. 

“ 2 . Not infrequently the course of the disease is complicated by 
true psychoses the most common being melancholia and mania, but 
these disturbances rarely affect individuals not predisposed, and 
are generally observed in persons with nervous or mental heredity. 

“3. There is no evidence of a pathogenic relationship between 
the psychoses of Basedow’s disease and the disease itself. Generally 
the subjects are such as are seriously predisposed, most of them, in 
fact, give a history of previous mental disturbances in whom the 
trauma incident to Basedow’s disease, emphasizes the existing 
defective nervous system. 

“4. In most cases the patients have attacks of mania or melan- 
cholia prior to Basedow’s disease, Avhich, rather than causing new 
symptoms, arouses a latent condition.” 

The Survey at Danville. The authors feel that they are indeed 
fortunate in having aArailable opportunities, data and facilities 
especially favorable for a comprehensive study of this subject. 

Danville and its vicinity has long been known as a goiter belt. 
Situated in this field and in the same town there are two hospitals 
with two distinct classifications of usefulness. The State Hospital 
is devoted exclusively to the care of mental cases, Avhile the George 
F. Geisinger Memorial Hospital is a general hospital. To each of 
these hospitals are admitted patients presenting many interesting 
tjqies of goiter. The State Hospital offers excellent facilities for 
the study of goiter and its relation to the psychoses. The George 
F. Geisinger Memorial Hospital offers an opportunity for the study 
of the nervous manifestations associated Avith the many types of 
goiter in patients who are not mentally deranged. 

Case Studies.— A revieAV of the patients at the State Hospital 
reA’ealed 59 cases of goiter in a total population of 1647. Of this 
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numbbr 49 were females of tlie total census of 804 female patients, 
while there were 10 male patients in a total male population of 843. 

In the study of the cases, an effort was made to determine; (1) 
The relationship between the beginning of the menses, first recogni- 
tion of the goiter and the development of the mental condition in 
the female cases and the relationship of puberty, tlie time of the 
appearance of the goiter and the mental condition in the male cases; 
(2) the distribution of goiter among the various psychoses; (3) 
the types of psychoses to ascertain if possible the presence of a 
group of symptoms which might be noted in these cases as especially 
characteristic complications of goiter; (4) if thyroid dysfunction 
were present. 

To determine the general relationship between the beginning of 
the menses, the goiter and the insanit}'^, questionnaires were for- 
warded to the reference of each female patient. The replies to 
these were not satisfactory and the information taken as a whole 
was not very illuminating while in many instances no replies were 
received; some were returned unclaimed; many contained no 
information that would bear any relation on the appearance of these 
conditions; many stated when the menses began but no information 
was given as to when the goiter developed; four gave the ages when 
the goiter was noted, but contained no information relative to the 
menses; nine replies, however, contained some information which is 
tabulated as follows: 


TABLE I.— AGE 


Menses. 

15 

15 

16 

13 
15 
12 
11 

14 

15 


AT WHICH SIGNS APPEARIID. 


Goiter. 

30 

49 

Half grown 

15 
26 

16 

From childhood 
20 

Some time ago 


Insanity.' 

30 

From birth 
29 

From birth 
29 
34 
42 
28 
26 


In 4 cases the age when the goiter was first noticed 
the date of insanity, were given. ’ 


as well as 


TABLE n. AGE AT WHICH GOITER ANT INSANITY APPEARED IN 

FEMALES. 


Insanity. 
From birth 
40 
55 
39 


Goiter. 

Over 30 years 
Some years ago 
55 
49 
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In the male group the replies Avere as follows: 

TABLE III. — AGE AT AVHICn GOITER AND INSANITY APPEARED IN 

MALES. 


Goiter noticed. 

Insanity. 

0 definite date, but 

25-26 

noticed prior to in- 


sanity 


20 

25 

18 

24 

40 

44 ■ 

54 

. 44 

Not noticed 

23-25 

Not noticed 

30 

Not stated 

43 


Although the number is too small to draAV any conclusions, the 
goiter when noticed in all cases, save 1, developed prior to the 
mental condition. 


TABLE IV.— SUMMARY OF FEMALE GOITER CASES. 

1. No. of Cases, 49. 

2. Classification of Psychoses: 

Manic depressive: 

Manic 
Depressed 
Mixed 



Dementia precox: 

Hebephrenic 6 1 

Catatonic 4 1 

Paranoid 2 J 

Epileptic psychoses 

Psychosis vith mental deficiency .... 7 

Mental deficiencj' without psychosis ... 7 

Melancholia 

Paresis 

Psychosis with cerebral syphilis 



12 

2 

14 

2 

1 

1 


Total ■ 49 

3. Classification of Types of Goiter with Respect to Type of Psy- 
choses: 


Manic depressive: 

All types .• 

Dementia precox: 

Adenoma 

Colloid 

Epileptic psychosis: 

Colloid 

Mental defectives: 

Adenoma 

Colloid 

Melancholia: 

Adenoma 

Paresis: 

Adenoma 

Psychosis with cerebral sj'philis: 
Colloid 


All cases of the 
adenomatous type 

. . 10 

. . 2 

. . 2 

. . 11 

. . .3 

. . 2 

. . 1 

. . 1 
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The adenomatous type of goiter predominates. Of the .49 ca^s, 
41 are of this variety. None of the -patients exhibited systemic 
evidences of toxemia and no goiters were of the hyperplastic type 
of true Graves’ disease. 


TABLE V. — SUMMARY OF MALE GOITER CASES. 

1. No. of cases, 10. 

2. Classification of Psychoses: 


Manic depressive; 

Manic ^ i. • 3 

Dementia precox; 

Hebephrenic ^ > 5 

Paranoid N ^ 

Psychosis with mental deficiency 


Total . 


10 


3. Classification of Types of Goiter with Respect to Psychoses: 

Manic depressive; 

All types cases of the 

adenomatous typo 

Dementia precox; 

Colloid 4 

Adenoma 1 

Mental defectives All of the adeno- 

matous type. 


In but 1 case was there any evidence of goiter in the ancestry. 
None exhibited evidences of hyperthyroidism nor w^ere any of the 
goiters of the hyperplastic type. 

Distribution of Goiter to the Psychoses. Tables IV and V 
summarize the types of psychoses as well as the types of goiter 
found. Of the 49 female cases studied, 17 represented the manic- 
depressive group (manic 9, depressed 6, mixed 2) ; dementia precox 
12 (hebephrenic 6, catatonic 4, paranoid 2); epileptic psychosis 2; 
psychosis with mental deficiency 7, mental deficiency without 
psychosis 7 or a total of 14 in the defective group; melancholia 
involution 2; paresis 1 and psychosis with cerebral syphilis 1. 

It should be noted in these tables that goiter was most frequent 
in the manic-depressive group and in those suffering from dementia 
precox and mental deficiency. The value of this fact is lessened, 
however, when we consider that these groups represent the highest 
percentage of the population of any mental hospital. Nevertheless, 
it is interesting to note the absence of goiter in the senile psychoses" 
and the low percentage in the epileptic psychoses, both of which 
represent also a rather high percentage of the hospital population.- 
In this group of 49 female cases, the adenomatous type of goiter 
was found in all the manic-depressives; dementia precox shows: 
adenoma 10, colloid 2; epileptic, colloid 2; mental defectives^ 
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adenoma 11, colloid 3; melancholia involution, adenoma 2; paresis, 
adenoma 1; psychosis with cerebral s3Tihilis, colloid 1. 

The most striking feature is the prevalence of the adenomatous 
tjTpe in the manic-depressive group, in the dementia-precox group 
and in the mental-defective group, while the colloid tj'pe was noted 
in dementia precox, epileptic psj'^chosis, and cerebral syphilis. It 
wiU be seen, therefore, that the adenomatous type of goiter predomi- 
.nates, of the 49 cases, 41 being of this variety.. In the entire series 
of 49 patients ther-e was no evidence of toxemia. 

The summarj'’ of the male cases as shown in Table V is as follows : 
manic-depressive insanity is represented in 3 cases, dementia precox 
in 5 cases, psychosis with mental deficiency in 2 cases. Here again 
we note that the adenomatous type of goiter prevails in manic- 
depressive insanity. The colloid tj^ie, however, predominates in 
the dementia-precox group in contrast to the findings in the female 
cases while the mental defectives show the adenomatous type. 
Here again, we found a lack of symptoms of toxemia. 

Study of the IMental Symptoms. A detailed study of the 
various tj^es of psj'^choses, by Dr. H. V. Pike, Clinical and Com- 
munity Director, shows that the mental symptoms presented in 
each group fall logically into a classification represented in the 
tables. The voluminous nature of the reports and the space required 
for their publication prohibit their presentation in this communica- 
tion. In' studying the cases everj^ care was exercised to eliminate 
the possibility of error in diagnosis and to determine the possibility 
of the presence of mental symptoms which would tend to show a 
possible condition which might be called thyroid psychosis, or a 
psychosis with sj'^mptoms characteristic of thjToid disease. The 
clinical findings, however, were so distinctly characteristic of defi- 
nitely recognized psychoses, each case falling into its proper classifi- 
cation, that the possibility of a mental clinical syndrome which 
might be regarded as characteristic of a psychosis associated with 
thyroid disease was ruled out. Neither were there any distinct 
phj'^sical findings indicating a general systemic disease associated 
with the enlarged thyroids of these patients. 

Thyroid Dysfunction. Everj'- effort was made by means of 
clinical studies, physical examinations and basal metabolic investi- 
gations to determine the presence or absence of thjYoid dysfunction. 
With the means at our command, we were unable to find anything 
in this group of cases which would lead us to say that there was anj" 
marked evidence of disturbance of thyroid secretory function. We 
are led to believe, therefore, that the presence of thyroid enlarge- 
ment can onij’' be regarded as coincidental having no definite bearing 
on the mental disease from which the patients suffered. 

The vTiters are not unmindful that, while the cases studied in 
detail in this presentation show no relationship between the thyroid 
and the mental disorder present, the general practitioner will fre- 
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nuently find cases of exophthalmic goiter with certain associated 
neurotic or psyclioneurotic manifestations. Siicli cases, now ever, 

do not, represent a true psychosis. ^ i • 4 . f 

It is interesting to note that at the State Hospital this tj’pe ot 
patient, that is the neurotic or psychoneurotic patient -vvith goiter, 
has not been admitted. The reason for this may be that these mental 
manifestations are due to toxemias Avhich are modified by or cleared 
up under general hospital treatment.^ It would seem, therefore, 
that before we can associate any definite relationship between thy- 
roid dysfunction and a true psychosis, we must have all the cluiical 
symptoms associated with the psychosis, the definite clinical symp- 
toms of thyroid dysfunction and a positive disturbance of the meta- 
bolic rate. 

General Hospital Observations. It ivas important, in connection 
with this study, to make a survey of the various types of goiter 
that are constantly being admitted to the Geisinger Memorial 
Hospital, a general hospital, situated in the same town with the 
State Institution in which the mental cases of this series are being 
treated and drawing its patients from the same field. Both insti- 
tutions are in a section of the country where endemic goiter is 
common and, ivhile the hospital for the insane has among its 
1700 inmates but 59 cases of goiter with an annual admission 
of not over 2 or 3 new cases, the general hospital has treated 
over 800 cases in seven years. Diffuse colloid goiters and the so- 
called ‘'multiple adenomatous” goiter, either with or without hyper- 
thyroidism, prevail Avith a certain percentage of true exophthalmic 
goiter. Many of the adenomatous forms are associated Avith thyro- 
toxicosis and advanced cardio-renal disease rendering this form one 
of the most important under treatment, not only numerically but 
also because of the advanced and serious nature of the complicating 
degenerative changes AAuth which such patients are usually afflicted. 
Of the hundreds of patients admitted for surgical operation (and 
practically all other than patients Avith small colloid goiters are so 
treated) only an extremely small number have shown evidences of 
mental aberration. This has been especially true with the patients 
Avith the nodular forms of goiter and, even Avith patients suffering 
from the most profound toxemia of true exophthalmic goiter, 
although there may be nervousness and mild excitement, there has 
been very rarely true insanity. Large diffuse colloid goiters are 
occasionally seen in imbeciles, such conditions often being present 
among several of one family, but Avith these patients there has 
usually been an easily traceable hereditary taint and the goiter has 
existed merely as an accompaniment and surely not the cause of 
the mental inferiority. Occasionally patients Avith .severe toxemia 
ot exophthalmic goiter evidence a mild, transient, delirium but 
this has occurred with less than 1 per cent of our cases. Two 
patients among pyer 800 developed, seyeral .Aveekg ■ ^fter bilateral 



732 


FOSS, JACKSON: MENTAL DISORDERS 


resections, severe and uncontrollable mania with death ensuing; 
Both had been operated on for relief of large multiple adenomatous 
goiters without associated s3’stemic s3miptoms, the type of gland 
necessitating extensive resection. The S3’^mptoms later developing 
sureb' were not those of a crisis of acute postoperative h3T)erth3'^- 
roidism, nor did the3^ in an3" degree resemble those of tetan3^ Man3'’ 
others among our patients have had as complete resections and have 
passed through an uncomplicated convalescence so that the cause 
of the grave results in the 2 -cases mentioned has been a matter of 
conjecture with no satisfactor3^ solution. 

The neuroses of adolescence are frequentb’^ associated with diffuse 
colloid enlargements but that such mental states are the result of 
th3'roid d3-sfunction is ver3’' improbable, and, sureb’’ in a section of 
the countr3" where at least 15 per cent of the 3"oung girls have some 
th3’'roid h3q5ertroph3^, the two conditions can only be considered 
as coincidental and not as cause and effect. In the general hospital 
referred to, where the treatment of goiter is proving an important 
part of the daily work, no insane patients with goiter are being seen 
while mental disturbances developing in goiter patients under 
treatment are of the rarest occurrence and have been noted onb'^ in 
the occasional patients mentioned above. 

Among the cases of insanity with associated goiter studied in this 
series at the State Hospital, there have been no examples of true 
exophthalmic goiter and while a few patients have shown evidences 
of mild h3TDerth3Toidism as revealed especially b3’' increased basal 
metabolic rates, the majorit3’^ have presented no S3"stemic evidences 
of toxemia. The incidence of the various t3'pes of goiter about 
parallels that of the patients with normal mentalities appbdng at 
the general hospital in the same localit3q with multiple adenomatous 
goiter predominating with some diffuse colloids and with a small 
incidence of true exophthalmics. 

So utterl3' futile has th3Toidectom3^ in the insane cases seemed to 
be that but little tissue has been available for pathological stud3’^, but 
in the few glands that have been removed in the hope of aiding the 
patient, the nodular, so-called “adenomatous” forms with the 
various degenerative changes peculiar to goiter have been revealed 
and nothing further. Sureb’^ from what pathological studies that 
have been made, no connection between the th3’'roid as an etiological 
factor and the mental aberrations have been traceable. We have 
searched diligentb" among our insane for a case of definite h3'per- 
th3'roidism, for, with such a condition present, much possibb^ could 
be promised b3^ ligation and resection, but in this search we have 
been disappointed. It is, however, apparent to us, having under 
our observation constantb"^ in the two institutions man3" hundreds of 
patients both normal mentalb’’ and insane, and both with and with- 
out associated tln-roid disease, that there is no definite relationship 
between th3'roid dA'sfunction and insanit3L Treatment aimed at 
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the thyroid gland, therefore, with the hope of improving the mental 

state seems quite illogical. , , i • 

It is too much to claim that there is a typical Basedow s-psychosis. 
The mental state of the patient with exophthalmic goiter is of keen 
alertness, with mild excitement, but not insanity. Restlessness and 
irritability are marked symptoms. The patients appear to be 
markedly stimulated and their movements are semi-purposeful, or 
even choreiform. Their mental outlook is self-confident and opti- 
mistic” (Plummer). Although the most advanced, untreated case 
may develop a preagonal mania, yet this is seen only as a terminal 
condition. Surely it cannot be said that the mental disturbances of 
exophthalmic goiter are specific, as is claimed by some authors. 
In the patients who present temporary mental disturbances, the 
latter do not differ from similar complications occurring in other 
exliausting conditions, such as tuberculosis, nephritis and similar 
diseases. 

There has been a tendency of late to attribute any and all patho- 
logical states to disturbances in the organs of the endocrine system 
and so thyroid excision or thyroid feeding (it seems not to matter 
which) has been repeatedly urged in the treatment of the feeble- 
minded. 

We believe that colloid goiter, especially endemic colloid goiter 
of adolescence, is at present passing through that phase of surgical 
exploitation through which most diseases seem to have to pass at 
one time or another. The honors which have been handed from the 
retroverted uterus to the appendix and from the latter organ to the 
movable kidney and ptosed stomach, are at present shared .about 
equally between monkey glands and colloid goiter. 

It is most deplorable that so large a number of unfortunate young 
people are being subjected to needless and harmful thyroidectomies. 
The patient who suffers from early psychic imbalance and has an 
associated colloid goiter is in grave danger when she falls into the 
hands of the loose thinker who is all too ready to attribute ever^^ 
abnormal state to disturbed thyroid activity. Among our patients 
in the State Hospital is one on whom one of us had refused to per- 
form a thyroidectomy some years ago, even though pressed to it 
by the family. The patient at that time presented slight yet 
significant mental disturbances and possessed a small diffuse colloid 
goiter. Manifestly there was no connection between the two. A 
surgeon with large goiter experience later performed a thyroidec- 
tomy while in a few months the patient was committed as a clear- 
cut case of dementia precox. 

Wright^ has called our attention to the relationship of the thyroid 
and confusional insanity and melancholia and speaks of the changes 
taking place in the female after the menopause when the “Mental 
attitude reverts to a neutral type” when the “endocrines” espe- 
cially the ovaries and thyroid play an important role. Yet much of 
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this is pure theorj'^ for at the present time no single problem of 
endocrine physiology has been satisfactorily worked out and the 
giving of thj’Toid and ovarian extract to middle-aged women with 
mental disturbances is but pure empiricism. The extremes to 
which the present vogue of endocrinology has carried many of us, 
urged on as we have been by the manufacturers of pharmaceuticals, 
have caused Marine in despair to speak of the new and struggling 
science as “ endocriminology.” 

Basal Metabolism in the Insane. Ten patients taken at 
random although chosen from among those thought most likely 
to show evidences of hjqierthyroidism, were referred to the Geisinger 
klemorial Hospital for basal metabolic determinations. The aver- 
age results was -f- 6 although with 1 patient, on whom a satis- 
factory reading was obtained, a rate of 26 was recorded. 
jMany tests were unsatisfactory because of the patient’s refusal to 
cooperate. One reading of -f- 50 was secured from a patient not 
definitely hyperthyroid, the high rate probably being influenced 
by the patient’s keeping her legs moving rapidly during the entire 
test. The conclusion is drawn that hjqjerthyroidism did not exist 
except in possibly 2 per cent of all the cases and in these but to a 
very slight degree. The multiple adenomatous tjqje of goiter pre- 
dominated with an occasional single cyst and a few diffuse colloid 
goiters. No typical small, symmetrical, parenchymatous gland of 
true exophthalmic goiter was discovered. Some of the largest 
goiters we have seen have been noted in the insane and several 
patients in this series had such massive adenomatous and cystic 
enlargements that their possessors appeared to support their heads 
only with great difficulty. None were clinically hyperthyroid. 
The two largest goiters in the institution were in two middle-aged 
sisters, one of whoih was operated upon for the relief of pressure. 
The patient recovered satisfactorily but no change in the mental 
condition was noted and she died several months later from pneu- 
monia. 

Conclusions. The close observation of about 800 goiter cases 
coming to a general hospital for treatment and the simultaneous 
study of 50 goiter patients among 1700 inmates of a large hospital 
for the insane, both institutions in the same locality and drawing 
their patients from the same territory, lead us to draw the following 
conclusions: 

1. That goiter is not, even in a goiterous district, especially 
common in the insane, rather the reverse, for its incidence in the 
State Hospital at Danville, Pa., is but 3 per cent. 

2. Conversely, insanity is extremely rare among the large number 
of goiter patients applying for treatment in a general hospital in 
the same locality, there being no cases of true insanity among the 
800 patients studied, the only mental disturbance being in the form 
of a mild excitement or rarely slight and transient mania, this in but 
2 cases, 
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3 . There is, apparently, no definite relationship between goiter 
and insanity and surely nothing to indicate thyroidectomy in the 
treatment of the usual insane patient suffering from complicating 
goiter, unless for the relief of mechanical pressure. Operation, of 
course, may be indicated if there be accompanying evidences of 
true hyperthyroidism, but this latter condition is most rare. 

4. Neither hyperthyroidism hot hypothyroidism occurs, except 
very rarely, among the adult goiter patients of the Pennsylvania 
hospitals for the insane, the greatest number of goiters being of the 
so-called multiple adenomatous or nodular forms and unaccompanied 
by systemic disturbances. 
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A STUDY OF THE ULTRAVIOLET ABSORPTION SPECTRA OF 
CEREBROSPINAL FLUID— A NEW TEST. 

(Preliminary Report) 

By Takuji Shionoya, M.D., 

TOKIO, JAPAN. 

(From the Research Laboratory of Prof. K. Miura’s Clinic, Medical Department, 

Tokio Imperial University.) ’ 

A GOOD many methods have hitherto been advocated for the 
exammation of cerebrospinal fluid, but tlie one which depends upon 
absorption spectra of ultraviolet rays has never been introduced 
I have, therefore, made a study of cerebrospinal fluid from-patients 
suffering from cerebrospinal diseases and from control subiects all 
being the m-patients of the medical clinic of Prof. K. Mim-a This 
was carried out at tlie laboratory of Dr. Yuji Shibata, professor 
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of the College of Science of the Tokio Imperial University, with 
the cooperation of Prof. Shibata and Dr. T. Inouye, an assistant 
to the professor. 

Theoretical and Experimental. The appliances necessary for the 
experiment are emission apparatus, Baly’s absorption tube, and 
Adam-Hilger’s quartz spectrograph. 

Emission Apparatus. Iron gives an electric arc, lasting two or 
three hours, because of its high melting point. If the two poles of the 
electric arc are made of iron clubs, when a 100-volt, 4 to 5 ampere 
current is passed through the system the iron evaporates in the 
electric arc heated to incandescence. The white spark of this iron 
gives a photograph of a special, long, and densely arranged line 
spectrum. Since each wave length of these lines has been thor- 
oughly explained, and also since iron is comparatively inexpensive, 
the use of iron is practical. 

Baly's Absorption Tube and Quartz Spectrograph. In taking a 
photograph of absorption spectra, it is advisable to alter the thick- 
ness of the layer as long as the concentration of solvents does not 
exceed a certain degree, rather than to change the concentration 
of solution each time. For this purpose, Baly’s absorption tube 
is commonly used. The apparatus is constructed of outer and inner 
glass tubes; the inner tube is inserted in the outer one by means of 
a gum stopper. The layer can be changed by regulating the inner 
tube. There is a globular attachment on the top of the outer tube 
in order to hold the excess of fluid, and a scale on the side indicates 
the thickness of the layer. Quartz plates pasted on the end of 
both tubes give forth the spectra about 20 cm. in length, spreading 
from red to ultraviolet. The fluid to be examined is put into the 
upper attachment and the inner tube is regulated so as to change 
the thickness of the layer from 10 cm. to 0.1 cm. Of Baly’s various 
tubes, one 10 cm. in length and 10 cc in capacity is used. It is 
attached to Adam-Hilger’s quartz spectrograph, and by moving the 
fllm up and down, a photograph of each spectrum in each layer can 
be taken on one film. 

Qiiantity of Cerebrospinal Fluid. The quantity needed for this 
examination is not more than 10 cc, this being the capacity of the 
tube. Strictly speaking, 8 cc of fluid is found to be sufficient, 
because in normal fluid the absorption appears in the . thickness 
of 8 cc, and in abnormal, less than 8 cc. 

Concentration of Cerebrospinal Fluid: The dilution of the cerebro- 
spinal fluid is not necessary. 

Drawing of Absorption Curve. In general, when there are some 
solvents which absorb ultraviolet rays, the absorption appears as 
a wide band on the spectrum. By Beer’s law,^ the width of the 
band changes according to the concentration of solution or the 
thickness of the layer. I^flien the concentration or the layer is 
increased, the band becomes wider, and when they decrease, it 
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becomes narrower, and at a certain point, disappears, lliis fact 
enables us to judge the density of the solvents. The location of the 
absorption would also tell the molecular structure of solvents. In 
order to know them we haA^e to draw the absorption curve. The 



Fig. 1 


method of drawing the curve was first introduced by Hartley.^ 
He took a photograph of absorption spectra in various thicknesses 
of layers, and measured the wave length of the absorption end 
under the microscope. Taking the wave lengths of the absorption 
ends as abscissae, and the widths of layers or concentrations as 



Fig. 2 


ordinates, the curve was drawn. This method, however, is not 
satisfactory because, when the thinnest layer at which the absorption . 
is produced becomes less than 1 cm., the curve would not show the 
difference of layers. On this account, even if there is the absorption 
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band, the basis of absorption curve becomes extremely flat and it is 
difficult to And the center of the absorption band. Wlien the 
logarithms of the thiclmess of layers are taken as ordinates instead 
of the thicloiess itself, as Hartley later modified the method, the 
curves shorten at the thick layer in width and elongate at the thin 
layer, and the variation becomes apparent. When the reverse 
(it is called wave number) of wave length is taken as the abscissa, 
instead of wave length, the red ray appears to the left of the ultra- 
violet, as is seen in ordinal spectrum and is convenient for com- 
parative study. 

The cerebrospinal fluid subjected to the above test does not change 
its chemical composition, neither is the quantity reduced. There- 
fore, assisted by other known tests of cerebrospinal fluid I have been 
able to carry out my tests with a limited quantity of .the fluid. 

History and Pathological Findings of Patients. Ten cases were 
examined and studied, except two which were considered clinically 
normal in the cerebrospinal system. The case histories were as 
follows: 

Case L— S. K., farmer’s wife, aged thirty-one years. 

Previous History. Had been healthy, had suffered from no 
noteworthy sickness, one normal parturition, no venereal diseases. 

Present Status. No -pathological alterations in internal organs, 
nervous system, or skin. Wassermann test negative, diagnosed 
as healthy. On July 20, 10 cc of cerebrospinal fluid was taken. 

Case IL— I. I., farmer’s wife, aged thirty years. 

Diagnosis. Graves’ disease, witli apical infiltration of right lung. 

Previous History. From the early part of February, 1922, had 
complained of tired feeling in whole body, palpitation, thirst, and 
sweating, etc. No venereal diseases. In the middle of February, 
struma was discovered by a physician. Had had three abortions, 
and two babies died immediately after birth. 

Present Status. Slight exophthalmos, symptoms of Moebius, 
von Graefe, Joffroy, etc., present. Boston’s and Stellwag’s symp- 
toms absent. Thyroid gland enlarged, with murmur heard on 
auscultation. Heart enlarged on both sides; heart-sounds strong, 
impure; systolic murmurs over heart. Marked tremor of hands. 
Wassermann reaction of serum positive. Dulness at apex of right 
lung. On May 19, lumbar puncture performed. 

Case HI.— T. M,, dealer in pouches, aged forty-four years. 

Diagnosis. Tabes dorsalis. 

Previous History. '\Wien about twenty years of age, suffered 
from bubo on right side. On February 25, 1922, was run over by 
an automobile, occiput injured, unconscious for about five minutes. 
After two or three days felt headache and had paresthesia and 
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liypesthesia in both hands and fingers. After twenty days, paies- 
tliesia noted in planta and toes, and ataxia in walking. 

Present Status. Both pupils irregular, reflex to light sluggish, 
nystagmus present. Ataxia in both hands and feet. Test for 
Romberg’s sign, positive. Internal organs show nothing abnormal. 
On May 25, lumbar puncture performed. 

Three Cases of Spinal Syphilis. Case W. — K. K., employe of firm, 
aged thirty years. 

Predous Eistonj. Twenty-one years ago suffered from gonor- 
rhea. Though ignorant of being contaminated with sj^ihilis, had 
had alopecia eight years previously, and when examined three jmars 
ago Wassermann reaction was said to be positive. Had had eight 
arsphenamine injections. His wife had had three abortions. 
Present ailment dated back to February of this year, when his feet 
became paretic and walking tremulous. He displayed paresthesia 
and hypesthesia first in righthand and then in left. These conditions 
were most marked at the beginning of April but subsided about 
two weeks later. 

Present Status. Facial nerve, vision, auditory organs, etc,, 
apparently normal. Pupils circular, light reflex present. Right 
foot slightly atrophic. Dorsifiexion of toes, incapable. Negative 
to Romberg’s sign; no ataxia. Periosteal and tendon reflexes of 
limbs exaggerated, the right being more marked than tlie left. 
Clonus of both sides. Tests for Babinski’s and Mendel’s reflexes, 
etc., negative. The region below the lower abdomen and radial 
sides of both hands and forearms hj’pesthetic. Wassermann test 
on serum positive. On June 29, lumbar puncture performed. 

Case V.—T. U., greengrocer, aged fifty-five years. 

Predous History. When four years of age suffered from small- 
pox. Denied venereal diseases. Had six children, another dying 
immediately after birth. Present disease began eight years ago 
with pain in left hand, followed by paresthesia of right scapular 
region; two weeks later paresis appeared in left upper extremity 
and gradually extended to the right upper extremity. From the 
middle of December of the same year, paresis and hypesthesia 
were noticed in both feet. The following year he suffered from dull 
pain in thigh and from dysuria. He had received no specific treat- 
ment but had had spontaneous remissions. 

Present Status. Cranial nerves show nothing of note. Right 
pupil normal; left sluggish in light reflex. Internal organs normal. 
Periosteal and tendon reflexes of upper extremities hyperactive. 
Knee-jerk and Achilles-tendon reflex hyperactive. Babinski’s phe- 
nomenon positive. Sense of touch and pain diminished in the 
left upper arm. Slight ataxia. Paresis of bladder with a feeling 
of retention after the urination. Frequent urinations. -May 27 
lumbar puncture performed, ■ • 
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Case VI.— N. 0., emplo.ye of firm, aged forty-two years. 

Previous History. In September,' 1921, showed paresis of left 
hand, and a few weeks later, dull pain began in left elbow and 
shoulder, also paresthesia of left upper arm and left hand. In the 
middle of December, paresis and paresthesia of right hand, also 
edema of right hand and right upper arm. From January, 1922, 
on, paresis of both hands grew worse, and in the middle of February 
appeared in both feet. Paresthesia and pain in shoulders and loins 
became much worse. A month later, he became incapable of walk- 
ing and had to go to bed. Since February there have been urinary 
disturbances. At the end of March, slight atrophy of both hands 
noted. Early in May, sjmiptoms were spontaneously relieved and 
patient began to walk again with some assistance. Patient mar- 
ried at the age of thirty-two years, and had four children. Denied 
venereal diseases. Wife had had no abortions. 

Present Status. Pupils normal. Vision, hearing, and faeial 
nerves show no pathological changes. Alopecia. There is a stiff- 
ness in neck and consequently movement is restrained. Lj^mph- 
nodes in elbows and neck palpable. Internal organs free. Hjqier- 
hidrosis of forearms and fingers. Extreme atrophy of muscles. 
Paresis in upper extremities and a slight tremor of fingers. Tendon 
and periosteal reflexes of both hands not active. Spastie paresis 
in both feet. Walking is spastic, paretic, and next to impossible. 
Ivnee and Achilles reflexes extremely hyperactive. Ankle-clonus on 
both sides. Babinski and Mendel-Bechterew’s phenomena posi- 
tive. Wassermann reaction on serum positive. Course of disease: 
Since June 13, mercury and iodin treatment. On June 19, became 
much better and was able to walk without assistance. Dysuria 
and h^'perhidrosis disappeared. Cerebrospinal fluid was xantho- 
chromic. 

A Case of Brain Tumor. Case VII.— S. M., cake-dealer’s wife, 
aged thirty-eight years. 

Previous History. Married at the age of twenty-two years, and 
had four children. One child died immediately after birth, and 
another died of meningitis when five years old. No history of 
venereal diseases. Grandparents died of tuberculosis and mother 
of gastric cancer. Present disease began in April, 1921, with diffi- 
culty in hearing, and pain in left ear. In September she had 
seizures of circumscribed headache first in right occipital region, 
later in left parietal and temporal regions. These seizures lasted 
for about two hours and would subside after yellow fluid was 
vomited. At first the seizure occurred once a month but since 
January, once every four days, at which time paresis started in the 
lower extremities. In February had frequent attacks of vertigo. 
Since the onset of the present disease there had been attacks of 
extreme pain in the left eye and the vision was disturbed. The 
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disturbance of vision gradually increased, becoming more intensive 
after every attack. In April, the visual field of the left eye was 
markedly narrowed, the upper and lower sphere being retracted. 

Present Status. Temperature 36.8° C, pulse 70 to 80. No 
ptosis of eyelids. Paresis of left facial nerve. Tlie corneal and 
conjunctival reflexes on left side abolished, and there is hypesthesia. 
Nystagmus present in both eyes. The left pupil indented and not 
circular and sluggish in light reflex,^ Vision: right 0.1, left 0.04. 
Both fundi show papillary congestion. Diminution of sense of 
touch and pain in the left half of face and mucous membrane. 
Olfactory sense lost in left. The sense of taste lost in the anterior 
two-thirds of the left half of tongue. The left ear-drum apparently 
normal but hearing disturbed. The bone conduction is extremely 
interrupted. Internal organs show nothing of note. The tendon 
and periosteal reflexes of extremities active, especially on left side. 
No Babinski’s and Mendel-Bcchterew’s phenomena. Ataxia indefi- 
nite. Adiadochokinesis positive on the left hand. Wassermann 
test of serum negative. In spite of the, negative \\assermann and 
possibilities of brain tumor, cerebrospinal syphilis was considered 
because of the extensive focal symptoms. Antiluetic treatment 
was given for a month without appreciable eflects. In July the 
vision was invaded; amaurosis in the left eye, the right being 
capable only of counting fingers at close range. On June 15, cere- 
brospinal fluid was taken, which was xanthochromic and markedly 
positive in protein reaction. Spinal Wassermann negative. Accord- 
ingly the diagnosis of brain tumor is more probable. 


A Case of IscMatic Neuritis. Case VIII.— Y. N., government 
official, aged forty-seven years. 

Previous^ History. He did not remember having suffered from 
venereal diseases, but Wassermann test made eleven years ago was 
said to be positive. Ten years ago, had had sore throat and falling 
hair. In February, 1921, complained of tenderness along the right 
ischiatic nerve but in a month became a little better, due to medical 
treatment. At that time there was h^’pesthesia of the right toes. 
In October had a recurrence of the neuralgia, which in twenty days 
became very mild. In the middle of February of this year had dull 
pain along the left ischiatic nerve. In March this increased in 
intensity and extended down to the sole of the foot along the course 
of the ischiatic nerve. 


Present Status. Pupils, vision, hearing, normal. Lymph-node: 
not enlarged. Patellar and Achilles-tendon reflexes active. Sligh 
tenderness of ischiatic nerves on pressure, Romberg’s sympton 
positive. Gait slightly ataxic. There is hypesthesia in the medial 
and posterior aspects of the left upper thigh. Wassermann tes' 
of serum markedly positive. On April 20, lumbar puncture per 
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A Case of Tuberculous Meningitis. Case IX.— S. S., student, 
aged seventeen years. 

Previous History.- On February 9, 1922, had chill and fever. 
Had dry cough and headache with continuous high temperature. 
In March, felt as if oppressed on left breast. The patient showed 
sjTOptoms of apical catarrh of right lung and pleuritis. From April 
26, had attacks of headache and vomiting with diarrhea. In June, 
the headache subsided, nausea and vomiting still continuing. In 
the middle of June speech distm-bance noted. 

Present Status. On April 16, consciousness clouded and became 
lethargic. Pulse 90 per minute. Nj'-stagmus present. Mydriasis 
in pupils. Lips dry, tongue coated, hlovement of tongue dis- 
turbed. Marked stiff neck. Cervical glands enlarged to the size 
of a kidney bean. Thorax is fiat and there is dulness in the right 
supraclavicular space over which respiratory sounds are weak. 
Pleuritic condition observed in the inferior and posterior parts of 
the right thorax, there being slight incurvature and rigidness of 
abdomen. Upper extremities show some resistance to the passive 
movements. Clonic movements of fingers. Fibrillary twitching 
marked in toes and calf. Knee and Achilles-tendon reflexes not 
particularly active. Kernig’s phenomenon positive, Babinski’s and 
Mendel-Bechterew’s signs negative. On June 19 lumbar puncture 
performed. Patient died. 

A Case of Epidemic Encephalitis with Kakke, Case X.— K. G., 
farmer’s wife, aged twenty-eight years. 

Previous History. Spring of 1918, patient lapsed into lethargic- 
condition without any noticeable cause. She complained of mur- 
mur in the left ear; had difficulty in hearing, double vision, and was 
light-shy. Does not know whether she had fever or not. In 
autumn paresis appeared in both sides of forearm and hands. Had 
had salivation for two years. Winter, 1921, paresis appeared in 
both feet. No venereal diseases. 

Present Status. Countenance lethargic and appears as if smiling. 
No fever. No nystagmus. The right pupil is larger than the left. 
Pupils round, with absence of reflex to light. Heart-sounds impure 
in apex, second pulmonary sound is active and duplicated. The 
body posture attains that of Parkinson’s disease, body bending 
forward. Gait and other movements sluggish. Limbs resist pas- 
sive movements, there being rigidity in all muscles. Babinski 
positive in the right. Knee and Achilles-tendon reflexes are abol- 
ished. Paresthesia and hypesthesia present in botli legs and the 
back of feet. Slight trace of albumin and urobilin in urine. June 24, 
lumbar puncture. 

Eesult of Examinations. Case I. Pressure 95 mm. ; . cells 4. 
Pandy negative; the first phase of Nonne-Apelt’s test negative; 
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Wassermann reaction negative. The absorption curve (Chart I) 
shows a slight concavity under the wave length 2924° A in the 
thick layer and is almost horizontal between 2757° A and 2525° A. 
This means that there is no marked special absorption in this case. 

Case II.— Pressure 110 mm.; cells 6. Pandy, Wassermann, and 
the first phase of Nonne-ApelPs test negative. The absorption 
curve (Chart I) shows an end absorption in the thick layer, the 
base of the curve being horizontal between 2757° A and 2525° A. 


Wave number 



These two cases are considered normal and the curves are almos 
cmvT“^‘ ^ therefore, designated as ''norma 


Case III -Pressure 85; cells 6. Pandy and the fii-st nhasp 
i onne-Apelt slightly positive; Wassermann test markedly positi^ 
The special band absorption occurs between the wa^m leng 
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2924° A and 2564° A, forming a decided valley, (Chart I.) The 
base of the valley falls in 4.0 cm. of the layer. 

Case IV.— Cells 28. Tandy and the first phase of Nonne-Apelt 
slightly positive; Wassermann negative. The absorption curve 
(Chart I) is similar to that of Case III, and -a marked valley is 
shown between 2924° A and 2564° A, the bottom being in 4.0 cm. 
■of the layer. 

Case V.— Pressure 120; cells 38, The first phase of Nonne-Apelt 
and Tandy slightly positive; Wassermann negative. The absorp- 
tion curve (Chart I) duplicates those of Cases III and TV. The 
valley lies between 2924° A and 2564° A and the base in 4.5 . cm. of 
the layer. 

Case VI.— The fluid is transparent but xanthochromic. Cells 
8. The first phase of Nonne-Apelt, Tandy, and Wassermann all 
markedly positive. Hemoglobin negative by spectroscopical exam- 
ination as well as in the spectrophotograph on panchromatic 
film. The valley of absorption curve (Chart I) is seen in the wave 
length between 2929° A and 2529° A and is so deep that the base 
of it reaches 0,8 cm. of the layer. This proves the existence of 
large amounts of absorbent substances. 

Case VIL— The fluid xanthochromic and transparent. Pres- 
sure 200, The first phase of Nonne-Apelt and Tandy strongly 
positive. Wassermann test negative. The valley of the absorption 
curve (Chart I) is the wave length between 2924° A and 2538° A, 
the base of it reaching 0.6 cm. of the layer. 

Case VIII.— Pressure 230; cells 12. First phase of Nonne-Apelt 
positive, Tandy markedly positive; Wassermann decidedly positive. 
The valley of the absorption curve (Chart I) is extreriaely deep, 
existing between the wave length 2924° A and 2564° A and the 
base is represented by 0.6 cm. of the layer. It is a well-known fact 
that the cerebrospinal fluid taken from patients suffering from ischi- 
atic neuralgia contains more' albumin than normal. In this case 
positive Wassermann and protein tests indicate a syphilitic process 
in the spinal meninges or in the nerve roots in addition to ischiatic 
neuritis. 

Case IX.— Pressure 440 mm.; cells 410, mostly bunphocytic 
Avith a feiv polynuclear leucocytes. Wassermann negative; Tandy 
and the first phase of Nonne-Apelt markedly positive. Cellular 
element removed by centrifuge and absorption spectra taken on 
supernatant fluid. The deep valley (Chart I) is formed between the 
wave length 2985° A and 2564° A and the basis in 1,6 cm. of the layer. 
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Case X.— Pressure 120 ; cells 6. First phase of Nonne-Apelt, 
Pandy, and Wassermann reaction negative; Nylander’s sugar test 
negative. The curve resembles the normal curve and the valley 
between 2857° A and 2632° A is nearly straight and lies in 7.0 cm. 
of tile layer. (Chart I.) 

. Wave number (p) 



Comment, From these results, it may be seen that tlie cerebro- 
spinal fluid offers absorption on the spectrum of iron in the ultra- 
violet sphere nearly of the same wave length. The normal fluid 
presents a straight line, while abnormal fluids, except that of epi- 
demic encephalitis, show a marked vallej'^ of absorption approxi- 
mately between the wave length 2900° A and 2530° A. Altliough 
the thickness of layers which corresponds to the basis of valleys 
differs according to the density of ^e absorbing substances, the 
forms of the curves appear to be of the same type. The steepness 
of the curve, when compared with other tests of cerebrospinal 
fluid, does not correspond to that of the Wassermann test, but is 
parallel with that of protein tests, such as Nonne-Apelt and Pandy. 
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Thus it is presunicable that the substance which gives rise to this 
curve is protein, mat is the nature of the protein? Inorganic 
substances which absorb ultraviolet rays are complexes, and other 
colored salts and the simple salts have nothing to do with it. Organic 
substances have not been thoroughly studied in regard to this 
subject, although a little has been done on some proteins, uric acid, 
glucose, and dyes.® ^ ® Urea does not show absorption by my own 
study. Soret and Hartley found absorption of glucose between 
2220^ A and 2150° A of the wave length respectively, wliile in my 
case it was shown in the wave length between 29Qy" -A and 2530° A 
Soret gives the absorption of length 2900° A^ 

° -n w] S^rlfey, of albumin between 2948° A and 

, ® ^^^.^oSiaims that all protein substances would show 

-n ^+7 ' .learly the same wave length.® 

ecei ^i^y 1922) Lewis^ has reported that three kinds of 

\,erum protein are practically the same with respect to the absorption 
curve. The writer has studied the absorption of ultraviolet rays 
on albumin, euglobulin, and psudoglobulin of horse serum, not 
having the report of the above worker at that time. Using 0.1 
per cent of the solution, albumin has shown absorption in the wave 
lengths between 2941° A and 2584° A (basis 5.3 cm.), euglobulin 
between 2924° A and 2551° A (basis 6.0 cm.), and pseudoglobulin 
between 2941° A and 2538° A (basis 3.2 cm.). The absorption 
curves of these three proteins (Chart II) are much alike and are in 
remarkable accordance with the results of the last-named worker. 
The substances in the pathological fluid which have the property 
of absorbing ultraviolet rays are most probably protein bodies. 
But as to the exact nature of the protein the present study offers 
nothing very definite. 

Conclusions. The author studied the absorption spectra of the 
cerebrospinal fluids taken from patients suffering from several 
kinds of diseases of the cerebrospinal system and plotted the absorp- 
tion curves to compare it with that of normal fluid. 

In the normal fluid the curve was shown with slight concavity 
between the wave lengths 2924° A and 2525° A in the thick layer, 
and was almost horizontal between 2757° A and 2525° A. This 
means that there is no special absorption band; this was designated 
as the “normal curve,” The pathological specimen, except that 
of the epidemic encephalitis, manifested marked concavity in the 
same wave lengths (between 2924° A and 2520° A), the depth of the 
valley varying with the different diseases. The formation of the 
valley and its depth were proportional to the degree of the protein 
tests (Nonne-Apelt, Pand.y) -but not to the Wassermann reaction. 
The curve of epidemic encephalitis was practically the same as 
normal. 

The serum albumin, euglobulin, and pseudoglobulin would show 
absorption in nearly the same wave lengths and the forms of their 
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curves and locations arc in accordance witli the patliologicaHiuid. 
Tliercfore it may be presumed that the absorption spectra in the 
ultraviolet rays is due to ])rotein. According to the depth of the 
valley, the concentration of protein can be roughly estimated. But 
as for the nature of the protein this study gives no definite informa- 
tion. The test can be applied together with the known tests for 
diagnostic purposes. It is more scientific than the usual tests 
which depend upon the intensity of cloudiness, insofar as this test 
expresses the quantity in the numerical manner. Another advan- 
tage lies in the fact that the fluid used for this can be subjected to 
otlier examinations witliout any change in either the quantity or 
quality of the fluid. 

The m'iter is greatly indebted to tlie instruction of Dr. K. Miura, 
professor of internal medicine, Imperial University of Tokio, and 
to tlie valuable cooperation of Dr. Y. Shibata, professor of science, 
and his assistant, Dr. T. Inouye in completing this report. To 
these he wishes to express his deepest gratitude. 
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Local Anesthesia; Its Scientific Bases and Practical Use. 
By Pkof. Dr. Henrich Braun, Obermedizinalrat and Director 
of Kgl. Hospital at Zwickau, German}’". Translated and Edited 
by Malcolm L. Harris, M.D., Professor of Surgery, Chicago 
Polyclinic; Chief Surgeon, Alexian Brothers Ho.spital; Surgeon to 
the Henrotin, Polyclinic and Passavant Hospitals, Chicago, 111. 
Second American from the Sixth German (revised) Edition. Pp. 
411; 2.31 illustrations. Philadelphia: Lea & Febiger, 1924. 

The first American translation from the third reA’^ised German 
edition in 1914, was one of the earliest works on local anesthesia to 
group and standardize these measures as we know them today. 
The present volume comprises the material of the former thoroughly 
revised Avith the addition of the newer ideas bringing it up to the 
present date. Various comments, throughout, are made by the 
American Editor. To Braun aa^c OAve the addition of adrenalin to 
our anesthetic equipment, this subject is therefore Avell worthy of 
our close study; it is presented in a style simple but masterly. Of 
interest among, the additions is a toxic standard for noAmcain, a' 
-method of locating the various subcutaneous and deeper nerves 
before injection; a discourse on lumbar (spinal) anesthesia and 
sacral routes. Spinal anesthesia is treated in a manner AA'^hich will 
undoubtedly giA^e satisfaction in the majority of cases, but admits ' 
of one technic and, at most, two drugs. The percentage of failures 
is rather high according to our American standards, and in arriving 
at these figures no mention is made of the drug used, it is to be 
supposed that the ones mentioned in the text are the ones used. 
Chapter X on the advantages of local anesthesia and its particular 
uses make A’ery helpful reading. A neAV route for injection of the 
trigeminal nerA^e is well written. Chapter XH, dealing with the neck, 
is entirely rewritten, while particular mention is made of the injec- 
tion for operations on the thjToid and larjmx. A graphic chart of 
the innervation of the thorax and its block- anesthetic possibilities 
make of this subject a broad field of endeaAmr. Abdominal opera- 
tiA’e teclmic of local anesthesia arereAused and thoroughly eAqilained. 
Parasacral anesthesia is giA’"en a rightly important position and 
numerous heretofore difficult operatiA’^e procedures under local are 
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made easily within the realm of the careful surgeon. A discussion of 
plexus anesthesia and its dangers to be avoided iS 
methodically. The print in. this edition is smaller and placed more 
close but the reading is easy and interesting. It is bound welUnd 
att^activel5^ 


Modern Urology. In Original Contributions Amencan 
Authors. Edited by Hugh Cabot, M.D., C.M.G.,_ h.A.C.vb., 
Dean "and Professor of Surgery, Medical School, University ot 
Michigan. Second edition. Two volumes. Pp. 1516, 686 
illustrations and 19 colored plates. Philadelphia: Lea&Febiger, 
1924. 


One welcomes the appearance of a second edition of this niost 
excellent and valuable work, representative of the best in American 
urology. Much has been accomplished in improving the first edi- 
tion’s mistakes and reduplications. 

In Volume I is missed the interesting historical chapter by 
Watson, now deleted. The chapter on roentgenplogy is rewritten 
and with better illustrations. Corbus on sj’philis now includes 
the subjects of luetic cystitis and the tabetic bladder; his chapter 
on genital ulcers presents the recent work on granulomas. Fowler 
includes Churchman’s new operation for hjqDospadias and Young’s 
for epispadias, while Ballinger has added a good word for acriflavine 
to his treatment of gonorrhea. Barney completely rewrites his 
splendid exposition of tuberculosis, and Hinraan writes anew the 
chapter on testicular tumors as an authority that none question. 
Gardner also appears as a new collaborator and vastly improves 
the chapter on prostatic obstructions. On page 100; 4 per cent 
indigo-carmine solution is advised where a 0.4 per cent solution is 
certainly meant and was correct in the first edition. 

Volume II on the whole shows less change. Peculiarly, Lower 
does not refer to Cullen’s book on the umbilicus in dealing with 
vesical malformations; it would broaden his presentation. He 
rewrites the subject of diverticulum and presents his valuable work 
on exstrophy. Caulk includes just enough on Hunner’s ulcers. 
Geraghty keeps apace with the times on the all-important subject 
of bladder neoplasms, and is now able to present some of his results 
with modern methods of treatment and the conclusions to be drawn 
therefrom; as may be likewise said of Young’s chapter on prostatic 
carcinoma. The contributions of Keyes and of Cabot sho\v very 
minor changes and the reviewer feels that many will agree with 
mm that it is to be regretted that there is not more in the two 
volumes from the pens of these two most readable authors. The 
books' appear in excellent sized volumes, handsomely edited. 

”r. 
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Intra-nasal Surgerv. By J. A. Pratt, M.D. Pp. 334; 195 

illustrations. Philadelphia: F. A. Davis Company, 1924. 

One is immediately impressed in reviewing this work with the 
clearness of text and the profusion of illustration. It first reviews 
the fundamental anatom})-, physiology and pathology of the nasal 
cavity, and then includes among much miscellaneous material, 
special chapters on Atrophic Rhinitis, Submucous Spptal Surgery, 
Development of the Lateral Wall, Turbinates, Ethmoidal Cells 
and Various Sinuses. 

Nearly twenty full roentgen-ray plates are included in the book, 
with many working instruments in situ which concludes with a 
dozen coronal sections of the head, arranged in series. It is replete 
with suggestive points from practical experience, scarcely needed 
by the trained specialist; for him a more comprehensive description 
of the various sinus operations might be included. 

While occasionally one might not entirely agree with the author’s 
selective viewpoint, this work is however, a last word in the illus- 
tration of operative technic and a real contribution to literature. 

B. 


Practical Chei^iical Analysis of Blood. By Victor Caryl 
Myers, M.A., Pii.D., Professor and Director of the Department 
of Biochemistry, New York Post-Graduate Medical School and 
Hospital. Second revised edition. Pp. 232; 33 illustrations. 
St. Louis: C. Mosby Company, 1924. 

This new edition brings entirely up to date the subjects so well 
presented in the first edition. All the important blood determina- 
tions are here described carefully and in detail for the guidance of 
the laboratory worker. The significance and interpretation of these 
tests are properly evaluated for the clinician. There are also 
chapters on micromethods of urine analysis, on colorimeters, on 
standard solutions and reagents, and at the end of each chapter is 
an excellent bibliography. F-H. 


Intravenous Therapy. By Walton Forest Dutton, M.D., 
Medical Director, Polyclinic and Medico-Chirurgical Hospitals; 
Graduate School of hledicine, University of Pennsylvania. 
Pp. 542; 59 illustrations. Philadelphia: F. A. Davis Company, 
1924. 

The first half of this book deals with the “General Technic of 
Intravenous Therapy which is well presented. Unnecessary space 
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is devoted to certain matters, however, such as direct aiteij_ to 
vein” transfusion. The second part of the book is a sort of medical 
compendium containing a list of apparently every disease for which 
anyone has ever recommended any form of intravenous medication. 
In each instance in addition to the suggestions for intravenous 
treatment is given an unnecessary “rehash” of the usual text-boo v 
s-^anptoms, diagnostic points, and general methods of treatment. 
There is also an appendix containing tables of dosage, weigMs and 
measures, and tables of equivalents. F-Ii. 


Pediatrics. By Various Authors. Edited by Isaac A. Abt, 
M.D., Professor of Diseases of Children. Northwestern Univer- 
sity Medical School. In eight volumes. Volume I; 1240 pp. 
284 illustrations. Volume II; 1025 pp.; 180 illustrations. Phila- 
delphia: W. B. Saunders Company, 192.3. 


English pediatric literature is rich in modern text-books and 
monographs, but no such comprehensive compilation as Abt’s 
System has been published since ‘Keating’s “Encyclopedia” and 
“ Supplement.” In the quarter of a century intervening, the number 
of American and British investigators has been enormously increased 
and a vast amount of new knowledge has been acquired. A modern 
encyclopedia on children should be an inspiration to students, an 
aid to investigators, a boon to practitioners, and should be an 
inceptive to a more scientific study .of children in health and dis- 
ease. Abt’s Pediatrics will meet these needs. Most of the articles 
with their good bibliographies, are comprehensive enough to be of 
great value as works of reference; but in addition, the practical 
features are so clearly, logically and prominently presented, that 
they will appeal to the wearied practitioner. 

• The volumes consist of collections of • monographs by a well- 
chosen list of authors. Although the Great War, and conditions 
following, delayed the publication of the work, most of the sections 
have been successfully revised or rewritten. 


The first book contains a Survey of Encyclopedic Literature by 
Dr. Abt, a History of Pediatrics by Fielding H. Garrison, Congenital 
and Acquired Predisposition and Heredity by Clarence C. Little, 
a Summarj'- of Anatomy by Richard- E. Scammon, Growth and 
Development by T. Brailsford Robertson, Physiology of Metab- 
olisni by John R, Murlin, Application of Physical Chemistry to 
the Physiology of Childhood by Jesse F. McClendon, Hygiene of 
Bie School Age by Josephine E. Young, Hygiene of the Home, and 
Hj giene of Infants by Walter R. Ramsay, Climatotherapy by F. L 
Wakeham, and Hygiene of Crippled Children by H. Winnett Orr. 

Garrison s article is a fascinating and valuable resume of facts 
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whicli, from primitive times, have had bearing on the deA’-elopment 
of the practice of pediatrics. 

Of great scientific importance is the rather technical paper b.y 
Little. The statement that: “permanent racial improvement will 
come insofar as the germ plasma is improved, and no farther” 
may seem discouraging to man}’' who are earnestly endeavoring to 
uplift the race by improving social and environmental conditions. 
The author, however, approves of such efforts, as the}’" contribute 
to physical and mental progress, though they cannot alter the 
germ, but he would extend and amplify them. He makes a definite 
appeal to the medical profession to consider most seriousl}^ the 
question of human genetics in its relation to childhood and to racial 
development. ' 

In the chapter on the anatomy of infants and children, much data 
from many sources is collected. The subject is of such importance, 
and is so well handled by Dr. Scammon, that more than 171 pages 
might advantageously have been given it. However, the superb 
bibliograph}" chosen from about 5000 papers covers the subject 
completely. 

Dr. Robertson throws new light on the question of growth and 
development, which will be of particular value to those interested 
in anthropometry. All persons responsible for the proper physical 
development of children should read this classic article. 

The chapter on metabolism is most valuable. Dr. Murlin con- 
siders the metabolism of the newborn, the infant, and the child 
very completely under the title of Energy Metabolism. Under 
Substance hletabolism he goes into detail concerning the digestion, 
the absorption, and the intermediary metabolism of proteins and 
salts as they occur in the child. Discussion of the metabolism of 
fats and of carbohydrates is very brief, apparently due to the fact 
that protein and salts, constitute the “substrata of living proto- 
plasm” and therefore concern metabolism most specifically. The 
bibliography covers the literature very well up to 1920 and contains 
.some references as late as 1922. 

The short lucid chapter on The Application of Physical Chemistry 
to the Ph}'^siology of Childhood will be greatly appreciated by many 
whose academic instruction in chemistry did not include electric 
conductivity, thermod}mamics, hydrogen-ion concentration, etc. 

Dr. Young has written an exhaustive article on the hygiene of the - 
school child, that all physicians and school administrators should 
read. Every phase of child hygiene is considered fully; and much 
practical information is offered concerning posture, speech defects, 
exercise, sex hygiene and mental hygiene. School-health adminis- 
tration is also discussed at length. 

The other chapters in Volume I are not sufficiently comprehensive 
for a reference book. 

The second volume is comprised of sections on: Mortalities by 
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Richard Ai-tluir Bolt, History-Taking Physical Examination by 
Mark Jampolis, Cerebrospinal Fluid, by Abraham Levinson, 
Roentgenology by Frederick C. Rodda, Peculiarities of Disease in 
Childhood by John Diven, Prophylaxis and Ireatment b^ R. It. 
DeBuys, Heliotherapy by Henry Dietrich, Diseases of the Newborn 
by N. 0. Pearce, Premature Infants by Julius H. Hess, Chemis i.\ 
and Biology of Milk by Paul G. Heineman, Breast Feeding and 
Nutrition bj'^ Julius P. Sedgwick and Wyman G. C. Cole, Aitmcia 
Feeding of Infants by Joseph Brennemann, Diabetes Melhtus by 
Solomon Strouse, Diabetes Insipidus by jMax Kahn, Seasickness by 
William J. Corcoran, Beriberi by Edward B. Vedder, Acidosis by 
John Howland and hlcKim Marriott, Obesity by T. C. Plempel- 
mann. Infantile Scurvy (Barlow’s Disease) by Alfred F. Hess, 
Pellagra by J. Ross Snyder, Rickets by Alfred F. Hess, The Con- 
stitutionar Diathesis of Childhood by Frederic W. Scliultz, and 
Acrodynia by William Weston. 

Dr/Bolt’s contribution is not an uninteresting statistical report 
on infant mortality, but an entertaining and instructive presenta- 
tion of facts which prove the statement that “infant mortality can 
and should be largely prevented.” The direct and contributing 
causes of infant mortality are' discussed in a comprehensive manner, 
yet so clearly, that the reader wonders at the simplicity of the 
problem of prophylaxis, even though he appreciates the multiplicity 
of predisposing causes of disease. The autlior would solve tlie 
problem hy education of the profession in medico-social pediatrics 
and in child-welfare work. 

A chapter on Cerebrospinal Fluid summarizes the important 
facts concerning this fluid in a satisfactory and very convenient 
way. The editor and the author are to be congratulated for de^''ot- 
ing a chapter to this subject. 

Dr. Frederick C. Rodda discusses Roentgenology in reference to 
diseases of the lungs, pleura and mediastinum. So well is this 
phase of the subject presented, and so excellent are the illustrations, 
that one regrets the author did not also consider roentgenology in 
its relation to abnormalities of the gastro-intestinal tract and to 
bone diseases. However, these phases of the subject will probably 
be fully discussed later with the individual diseases. In fact, the 
finished articles on rickets and on scurvy in this volume, justify 
such expectation. 

The section on Peculiarities of Disease in Childhood is especially 
valuable to those practitioners, who, not having made a special 
study of children, usually attempt to interpret the physical signs in 
infants and young children by comparison with normal standards 
for adu ts. Observation of the examination technic of the average 
hospital intern or of many general practitioners furnishes sufficient 
justification for such a chapter. Were Dr. Diven ’s article subdivided 
under various headings, its information would be more readily 

cICCCSSIDIG, * 
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The S3-page section on Prophylaxis and Treatment is chiefly a 
summary of methods of treatment. General treatment, care and 
nursing, aerotherapy, climatotherapy, dietotherapy, psychotherapy, 
therapeutic technic, hydrotherapy, electrotherapy, roentgen- and 
radiotherapy, and serum, vaccine and drug therapy are dealt with 
in 80 pages, including 25 pages which are devoted to a practical 
table of drugs and of dosage. Surely “prophylaxis” deserves more 
detailed consideration in an encyclopedia. Presumably the abridg- 
ment under this heading was due to a desire to avoid repetition, 
for several chapters in the preceding volume are devoted to various 
phases of prophylaxis. The chapter on Heliotherapy bj^ Henry 
Dietrich is an interesting complement to DeBuy’s treatise, but is 
not sufficiently comprehensive. 

Two of the most noteworthy'' articles of this volume are Diseases 
of the Newborn by Dr. N. O. Pearce, and Premature Infants by 
Dr. Julius Hess. Both are so complete and practical that every 
physician interested in pediatrics, obstetrics, or public health, 
should read them. 

jMany practical points are found in the chapter on the chemistry 
and biology of milk. Following this, is the paper on breast feeding 
which summarizes the fundamental facts which every practitioner 
should have at hand. 

The section on Artificial Feeding of Infants is a thorough, clear, 
simple, delightfully written exposition of the science and of the art 
of artificial feeding. It should do much toward removing the unfor- 
tunate and unwarranted mysticism that seems to surround the 
subject. Dr. Brennemann sanely appeals to the practitioner to 
master the few fundamental scientific facts concerning digestion, 
nutrition, elimination, etc., and to “knoAv very definitely the behav- 
‘ ior in the infantile economy of the different food elements, and the 
effect of modifying them so as to influence that behavior.” This 
knowledge he truly claims may be acquired by “any intelligent 
graduate of medicine in a comparatively .short time.” He then 
urges the doctor to carefully and conscientiously study the baby 
and its environment and to apply his knowledge to the individual. 
The food should be adapted to the baby’s needs, not to a prearranged 
table, not to meet a theory or “system.” Perhaps few pediatrists 
will endorse all of Dr. Brennemann’s conclusions and opinions, but 
his effort to bring the subject of infant feeding within the easy 
grasp of the family physician should meet with universal acclaim. 
For it is only through education of the doctor that the art of feeding 
will revert to him from the patent-food manufacturer. 

The latter part of Volume II deals with definite diseases of chil- 
dren, all of which are very ably handled. It is surprising that in 
the discussion of diabetes only two paragraphs are given to the 
insulin treatment. Doetors Howland and Marriott have made a 
distinct contribution in their clear, concise discussion of acidosis. 
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Dr. Alfred Hess brings the subjects of scurvy and rickets ii]) to date 
in two masterly monographs. The article on Pellagra is excellent, 
though it contains no reference to observations since 19 j^. iiie 
chapter on The Constitutional Diatheses of Childhood well repays 

careful perusal. . i n + 

If the succeeding volumes are commensurate witJi these nrst 

two, Dr. Abt will creditably succeed in collecting “in monographic 
form the material which represents the fundamental knowledge 
of pediatrics” and will most probably attain his aspiration “to 
stimulate clinical and researcli work, especially by the younger men 
of English speaking countries.” The compilation is so excellent 
that one regrets it has not been published in the loose-leaf form, 
so that revisions and additions might be readily made at short 
intervals of time. • 


Forty-three Grafts from Monkey to jMan. By S,erge 
Yoronoff. Pp. 256; 38 illustrations. Paris; Doin, 1924. 

The author first gives the names of the surgeons who have used 
his method of grafting and then those who have assisted him in the 
operation. The list is too extensive to review. He gives as the 
indications for the operations the following: Absence of the testicle 
from castration, infantilism of the genital organs, orchitis following 
mumps, myopathies, chronic intoxications resulting in general 
asthenia, insufficiency of testicular secretion, neuresthenia, arterio- 
sclerosis with premature senility, and senility with general debility. 
The results as given by the autlior are; Alortality, none, negative 
results, five (12 per cent). The latter were due to the use of an 
orchid from too young a chimpanzee. The positive results from the 
point of view of mental and physical improvement are given as 
88 per cent (36 cases). Results from the point of view of mental, 
physical and sexual virility 65 per cent (26 cases). The age of the 
patients varied from twenty to seventy-six years. 

The chimpanzee and cjmocephale monkey being the nearest 
relations of the man were the only donors used. A graft made 
between two markedly distinct species undergoes necrosis rapidly. 
Minute researches as to the age of the “donor” have led to' the con- 
clusion that the monkey must have reached puberty or must be 
very near it. 

The result of it all is indisputably favorable according to the 
author. Sexual power has, in many cases, not been restored which, 
according to the author, is a very small matter. The regaining of 
memory, the power to be able to “think and not feel tired,” the 
general young again” feeling were the main results which have 
encouraged, the author in his work. 

Although the author ascribes A^ery little to the poAver of auto 
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suggestion, the reviewer believes this to be an important factor. 
Some of the illustrations appear to be convincing, but many are 
taken with varying backgrounds and intensities of the exposures. 
From the latter point of view, the reviewer feels that the pictures 
are inadequate and not convincing. Sixteen of his cases had gland 
transplantation for arteriosclerosis with general debility. It seems 
impossible to imagine an atheromatous vessel undergoing resolution 
and again taking on the characteristics of a normal one. It is but 
natural that the results seem more favorable to the expounder of 
the idea than to an unprejudiced critic. R. 


Walter Reed and Yellow Fever. IIoward A. Kelly, M.D. 

Third edition. Pp. .355; 15 illustrations. Baltimore: The 

Norman, Remington Company, 1923. 

The new edition has had certain minor additions made which 
have added but little to the value or interest of the book. The 
chapters which concern Walter Reed andjiis work are of intense 
intere.st but the added chapters concerning General Sternberg and 
General Gorgas, while perhaps rounding out the storj^ do not seem 
as interesting or as well written. P. 


Excursions into Surgic.al Subjects. By John B. Deaver, 
M.D., ScD., LL.D., F.A.C.S., Emeritus Professor of Surgery; 
and Stanley P. Relm.a.nn, M.D., Assistant Professor of E.xperi- 
mental Pathology^ University of Pennsjdvania. Pp. 188; 30 
illustrations. Philadelphia and London: W. B. Saunders Com- 
pany, 1923: 

The volume comprises a group of lectures delivered by the 
senior author in July, 1922, at Washington University, Seattle, 
Wash., in the Extension Course for Graduate Ph^'sicians, also Dr. 
Deaver’s address on the Centenary of Pasteim, an essay on Medical 
Education and Educators and a previous^'’ published paper on 
Living Pathology. 

The lectures embrace peptic ulcer, jaundice, diseases of the bile 
passages and surgical conditions of the intestinal tract. The 
authoritative clinical views, based upon exceptionally rich experi- 
ence, and the discussions of pathology, research and results of 
treatment, collaborating the work of an eminent surgeon and 
teacher with that of a brilliant pathologist and illustrating the 
invaluable cooperation between the amphitheatre and laboratory, 
make the kind of surgical literature that meets the requirements of 
the leaders of the profession as well as their progressive followers. 
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The Staining of Treponema Pallidum in Dry Smears.— Ruth 
Gilbert and H. A. Bartels {Jour. Lab. and Clin. Med., 1924, 60, 273) 
have prepared smears from the testicles of syphilitic rabbits. The 
presence of spirochetes has been demonstrated by dark-field illumina- 
tion. The smears were divided into two sets, one of which was fixed 
immediately by heat, the other after an interval of four days (taking 
into consideration the time lost in transportation of specimens to a 
laboratory). The specimens were then stained and examined. The 
folloAving staining methods were tried, 26 smears being stained by each 
method; Fontana, Tribondeau, .Becker, Noguchi, Rosenberger and 
Fanz, Lipp, Ballenger, Medallia, Proca and Vasilescu, Oppenheim and 
Sachs, Reitman and Benian. One hundred and fifteen of the 375 
smears examined were found positive. The following percentages 
of positives were found after staining with each of these methods: 
Fontana’s method 80 per cent; Beckei’’s method 60 per cent; Rosen- 
berger and Fanz 28 per cent; and Lipp’s method 24 per cent. , The 
remaining methods were found to be useless. Seventy-Rve additional 
smears stained by Fontana’s method gave 59 per cent positives. The 
morphology of Treponema pallidum in smears fixed after an interval 
of four days did not differ from that in smears fixed immediately. The 
technic used in Fontana’s method was as follows: 1. Smears were 
air-dried and fixed with Huge’s fluid (glacial acetic acid 1 cc; formalin 
20 cc; and distilled water 100 cc) for one minute. 2. They were next 
washed in water, then covered with mordant of 5 per cent tannic acid, 
in 1 per cent carbolic acid solution, and heated until steam arose. The 
heated mordant w'as allowed to act thirty seconds. 3. Smears were 
rinsed quickly in water, blotted, and covered with a 2 per cent ammoni- 
acal silver niti-ate solution. (Ammonia should be added drop by drop 
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to the silver nitrate" solution until a faint opalescence succeeds tlie browii 
precipitate first produced.) Heat was applied until steam arose and 
the heated stain was allowed to act thirty seconds. 4. The speci- 
mens were finally washed, blotted and examined. 


Treatment of Myeloid Leukemia with Thorium X.— Cii. Aubertin 
{Bull, ct mevi. Soc. med. d. hop., Parif, 1924, 40, 4) observed a consid- 
erable leukopenia (to 1500) in patients with chronic arthritis treated 
with thorium X; there was a modification of the leukocytic formula, 
consisting in polynucleosis and eosinophilia. These changes persisted 
during the course of the injections. There was no noteworthy change 
in the red count; nor was there any constitutional disturbance. In > 
view of these facts, the author decided to try thorium X in the treat- 
ment of leukemia. A number of reports of its use in leukemia occurred 
during 1912-14, but since then, it seems to have been abandoned. 
The patient, a man aged fifty-five years, had been ill two months. He 
had a marked splenomegaly. Blood examination showed 2,850,000 
red cells and 22,'500 leukocytes, with 30 per cent myelocytes. Treat- 
ment was begun March 13, 1923 with subcutaneous injections of 300 
micrograms; seven such injections were given at intervals of a week, 
then 400 micrograms and 200 micrograms were given. There was no 
local reaction, but each time the patient complained that they became 
painfu). (He was an ambulatory patient, coming for the injection 
each week.) The treatments were discontinued May IG, the leukocyte 
count having fallen to 2700. Between June 29 and August 6 he had 
three roentgen-ray "treatments. In August, all treatment Avas discon- 
tinued; leukocytes 1500, erythrocytes 1,460,00. The spleen was much 
decreased in size. November 25, the leukocyte count was still low, 
3300. The red count, which had fallen to 1,670,000 June 16, rose to 
2,870,000 in November. 

Differential counts shoAved the folloAving: 


AA^iitc? count 

Mar. 13. 1923. 
before 
treatment. 
22.500 

June.H. 1923. 
end of 
treatment. 
2700 

Oct. IS. 1923. 
■n’ithout 
treatment. 
1500 

Polynuclear neutrophilcs 

50.75% 

64.0% 

68.5% 

Myelocytic neutrophiles . 

29.75% 

13.0% 

5.5% 

Polymorphonuclear eosinophiles 

2.00% 

0.5% 

2.0% 

Myelocytic eosinophiles . 

1.25% 

0.5% 

2.0% 

Polymorphonuclear basophilos 

1.25% 

0.5% 

2.5% 

Myelocytic basophiles 

1.25% 

0.5% 

2.5% 

Myeloblasts 

1.50% 

3.7% 

5.0% 

Lj’inijhocj'tes 

7.25% 

14.0% 

15.5% 

Large mononuclears . 

0.25% 

4.5% 

C.5%- 

Normoblasts 

1 to 400 

3 to 200 

3 to 200 

Megaloblasts 

2 to 400 

3 to 200 

3 to 200 


The spleen shoAved little change in size during the course of the treat- 
ment, but later there Avas a steady decrease in size, AAdiich began some- 
time after treatment Avas discontinued. 


An Analysis of the Clinical Histories of Patients with Pernicious 
Anemia in the Johns Hopkins Hospital from 1918 to 1922 Inclusive — 
C. R. Willson and F. R. Evanls {Bull. Johns Hopkins IIos'p., 192-1, 
35, 38) haA'e analyzed the histories of 111 cases of pernicious anemia 
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and -eiiipliasize the following points i Pernicious anemia is about equally 
common in men and women and 'is a disease of adult life. It is never 
seen in children, is common in old age, and occurs most frequently 
between the ages of forty and sixty. It is very uncommon in negroes. 
The anemia once established, practically never regenerates. Aniso- 
cytosis and poikilocytosis are constant finding. Although a leuko- 
cytosis may occur in the presence of an infection, a leukopenia is the 
characteristic finding. An eosinophilia as high as 17 per cent may be 
fonnd, but the increase is usually relative. The same applies to the 
large mononuclear and transitional cells. Myelocytes as high as 10 
per cent may be found in an occasional case. Free hydrochloric acid 
in the gastric contents of these patients is so rare that, when present, 
it should put the diagnosis under suspicion. The spleen is palpable in 
only about 20 per cent of the patients. It may extend 5 or 6 cm. below 
the costal margin. The liver is palpable in about 33 per cent of cases. 
The edge may be palpated 5 or 6 cm. below the costal margin. All 
patients, whatever other discomforts they may have, suffer from one 
or more of the following sj^mptoms: Weakness, disturbances of diges- 
tion, and nervous disorders of the extremities. ' 


On the Phosphorus and Calcium of the Blood in Renal Disease.— 

0. L. V. DE Wesselow {Quart. Jour. Med., 1923, 16, 341) reports a 
study of the phosphorus and calcium content of the blood in kidnej'^ 
disease and arrives at the following conclusions: A marked increase 
of the phosphate content of the blood in nephritis is of extremely grave 
import. The symptoms of uremia appear to show a close relationship 
to phosphate retention. On the average, retentions of phosphate and 
urea run a parallel course; the excretory mechanism of the two bodies 
is therefore probably the same. Independent variations in the retention 
of the two bodies are frequently observed, and are probably due to 
circumstances extraneous to the renal function. A diminished content 
of serum calcium is a bad omen, and appears to be connected with the 
generalized tremor and local twitchings of the final stages of uremia. 
Is^o connection has been found between a diminution in the serum cal- 
cium and the generalized commlsions. The calcium-content of the 
serum in nephritis appears to show an inverse relationship to the con- 
tent of inorganic phosphorus. 


Bacteriological Observations on Acute Tonsillitis with Reference 
to Epidemiology and Susceptibility.— Bloomfield and Felty {Arch. 
Ini. Med., 1923, 32, 483) used as material for their observations a group 
of about 200 young women, whom they were able to control as regards 
cultures, contact, etc. All cases of acute follicular tonsillitis were found 
to be due to hemolytic streptococci of the beta type. The organism 
may persist indefinitely in tlie tonsil, but rapidly dies out on the free 
mucous membranes. Carriers almost universally failed to develop the 
infection. There was an absence of demonstrable contact betn^een 
successive or coincident cases. Evidence is adduced to show that the 
outbreak studied consisted of multiple instances of sporadic infection. 
There was a much higher incidence of the disease among individuals 
still possessing their tonsils. Of 104 persons with tonsils remaining 
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41 Avere carriers of beta hemolytic streptococci, 63 were non-carriers. 
One individual of the 41 developed tonsillitis; 26 of the 63 developed 
the infection. Of the non-tonsillectomized, non-carriers who developed 
tonsillitis, a large proportion gave a history of previous tonsillitis. 
Their observations indicate that if a person reaches twenty years with- 
out having had tonsillitis, he has relatively slight chance of acquiring 
the infection. 


Gonorrheal Myelitis.— Phifer and Forster {Arch. hit. Med., 1923, 
32, .530) point out the rarity of myelitis due to the gonococcus and give 
a bibliography of the 29 reported cases. The authors add 2 instances. 
One individual developed myelitis in the course of an acute gonorrhea, 
the other in a chronic urethritis. In most of the reported cases, the 
gonorrhea was said to be clrronic. One patient died; 1 recovered com- 
pletely. Of the cases on record, there was a death-rate of about 25 
per cent. The endocardiuni is relatively seldom involved. The sjonp- 
toms are those common to a mj'elitis from any cause. In neither of 
the authors’ cases was the gonococcus recovered from the spinal fluid, 
but the etiological responsibility of this organism seems to be fairly 
clear. 


Two Cases of Canine Tuberculosis Caused by Human Tubercle 
Bacilli.— Panisset and Verge {Compt. rend. Soc. de biol., 1924, 90, 341) 
investigated the origin of the tubercle bacilli in two dogs suffering with 
pulmonary tuberculosis with cavitation and rather marked hyper- 
trophic osteo-arthropathy. They inoculated Petroff’s medium with 
pus from the cavities according to the method of Limousin {Ann. de 
I’ Inst. Pasteur, 1921, p. 558). Direct smears of the pus contained 
numerous acid-fast bacilli. After three weeks’ incubation, several , 
tubes gave a pure culture of tubercle bacilli. Several colonies were 
removed and dried betn^een sterile filter papers; mg. of bacilli 
were injected into the ear vein of young rabbits, according to the method 
of Park and Krumwiede. Autopsies six months later showed a dis- 
seminated tuberculosis in 3 of 4 animals. The tubercles were found in 
the lungs, kidnej’^s and a few in the liver, and were in various stages of 
e^•olution; they contained tubercle bacilli. These observations indicate 
the danger to human beings from contact with tuberculous dogs. 

Local Vaccination of the Intestine Against Dysentery.— Anglade 
{Compt. rend. Soc. de biol., 1924, 90, 39-5) encountered an epidemic of 
bacillary dysentery in July, 1923, in the Garrison of Versailles, affecting 
chieflj- the troops of Camp de Satory. There were also many cases 
among civilians. The first 3 cases were rapidly fatal, death ensuing 
in three to four days. An attempt at antidysenteric vaccination by 
means of oral administration, using .the procedure of Besredka, was 
decided upon. There were 11.32 soldiers in the camp. Of these 546 
were vaccinated and 42 or 7.6 per cent developed dysentery; 586 were 
not vaccinated and 235 or 40 per cent of them contracted dj'^sentery. 
Among the vaccinated it was learned that several retained the tablets 
in the mouth and expectorated them later. 
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Treatment of Hypertrophic Pyloric Stenosis.— Poynton and Higgins 
{Lancet, 1924, 206, 235) declare that the essential step in successful 
result is the surgical procedure. When once the diagnosis has been 
made operate at the earliest opportunity. Tumors were in all cases 
felt. Their method of examination was described in full. The diffi- 
cult tumors are those lying high up under the edge of the liver, but they 
can usually be detected on inspiration -by their harder consistence. 
The great hindrance to a successful result has been the duration of the 
sjonptoms. A strong infant with a long history of starvation is more 
likely to succumb than a wealdy one \suth a recent history. Preopera- 
tive treatment and operation, which consists in division of sphincter, 
with refinements in controlling hemorrhage, are described. . 


Surgical Treatment of Unilateral Pulmonary Tuberculosis.— Archi- 
BOLD {Am. Jour. Surg., 1924, 37, 17) states that the evidence of resist- 
ance is the prime essential and in this particular the help of the expert 
in tuberculosis is necessary. Fever, rapid pulse, large amoimts of 
sputum and numerous bacilli are not contraindications. The author 
feels that it is best to do a thoracoplasty at the start, especially in those 
in whom it is going to be difficult to. secure regular refills for pneumo- 
thorax, which he was formerly accustomed to do routinely. He de- 
scribes his technic and after-treatment in full. In only T case out of 
37 has the author experienced an acute invasion of the sound lung, 
presumably from operation. Postoperative shock has been conspicuous 
by its absence. The two-stage operation has become routine.' One 
death in 39 thoracoplasties was directly due to operation — cardiac 
failure on the twelfth day. 


Carcinoma of the Colon.— Romanis {Brit. Med. Jour., 1924, 183, 
3292) says the disease is both common and insidious. Early diagnosis 
is admittedly difficult. Uncomfortable sensations after meals and a 
certain amount of irregularity in action of bowels, either diarrhea or 
constipation occur. The right sided growths rarely cause constipation 
due to fluid character of stool and the difference in character of growth' 
on the t\vo sides. The site of growths is remarkably constant. There- 
fore the operations for removal have become well standardized. There 
are three types of growths encountered, the most malignant being the 
hard,_ craggy ulcer. The annular or ring type often met with on the 
left side and the fungating or palpable type are less malignant. 
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Urinary Antiseptics.— Young {Jour. Urol., 1924, 11, 19) says that 
the best way of combating infections botli general and local would be 
bv intravenous injection of harmless chemicals. The author feels 
that the near future will find surgeons using this method for not only 
acute septicemias, otherwise fatal, but for serious chronic local infec- 
tions, such as those encountered in the urinary tract. During the 
World War surgical results were transformed and thousands of lives 
saved by the progress made in the use of antiseptics. The advances 
in germicidal drugs since the war has been greater and has already 
transformed the therapy of infection in many specialties. The deep 
seated infections of the m'inary tract are more difficult to cure but 
already much has been accomplished. 

Experimental Closure of Large Bronchi.— Bettman {Arch. Surg., 
1924, 5, 418) states that the pleura of the dog has a strong, resistance 
to infection. His dogs died from pneumothorax. Lobectomy does 
not kill the dog. The animal survives the operation and within a short 
time is in as good health as before. The cut bronchus heals readily 
and firmly, but the healing is brought about by peribronchial tissue. 
The removal of an entire lung is technically easy. The dogs recover 
quickly from the operation, but almost invariably die in five days. 


Operation Shock.— Fraser {Brit. Jour. Surg., 1924, 11, 410) remarks 
that operation on a case which shows persistent low blood-pressure 
should be delayed if possible until means have been taken to raise the 
blood-pressure. The operative procedure should be as short as is 
consistent with thoroughness. The least possible interference and 
trauma should be done. Every effort should be made to avoid unnec- 
essary loss of blood. Chilling the patient before, during or after the 
operation must be avoided. If it is possible to exercise a choice of 
anesthetic, nitrous oxide and oxygen should be chosen. If simple 
restorative measures have failed to raise the blood-pressure, it should 
be raised by intravenous infusion of human blood, or 1 pint of 6 per 
cent gum acacia solution in normal saline. If examination of the blood 
shows that a condition of acidosis is present, a reserve alkali should 
be built up by the intravenous infusion of 1 pint of 4 per cent solution 
of sodium bicarbonate. 


Case of a Retroperitoneal and Perinephric Infection (Abscess) 
Treated by Intravenous Injection of Mercurochrome,- Young {Johns 
Hopkins Hosp. Bull., 1924, 25, 14) states that the remarkable results 
obtained with mercurochrome intravenously in septicemias prompted 
the author to use it in recent cases in which urethral and vesical instru- 
mentation was followed by fever, gradually increasing pain and tender- 
ness on left side reaching to the left kidney area. The detailed results 
record that a colorimetric method can be used to determine the strength 
in which mercurochrome after intravenous injection may appear in 
urine, stools aiid vomitus. A strength of 1 to 10,000 was maintained 
in the voided urine for three hours, and also in stools. The immediate 
sharp febrile reaction from the instrumentation followed by a rapid 
fall to normal and the disappearance of definite symptoms and signs 
of a retroperitoneal abscess from the mercurochrome injection seem 
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to verify previous animal experiments which show a pronounced general 
and local germicidal effect from intravenous injections of mercuro- 
chrome. 

Diverticulum of the Urinary Bladder.— Judd and Scholl (Surg. 
Gynec. and Obstet., 1924, 38, 14) claim that diverticula occur most 
commonly at the prostatie age, while the most common site of the outlet 
is in the region of the ureteral outlet. Diverticula were completely 
excised in 50 cases (series of 132 cases). Three patients died. In 
37 cases in which there was obstruction of the vesical outlet, the diver- 
ticulum was excised and prostatectomy performed. In 46 cases the 
diverticulum was not removed. The ureter was involved in the diver- 
ticulum in 5 cases. In 20 cases the divertieula were associated with 
stones. Carcinoma occurred in the diverticulum in 4 cases. Three 
died shortly after operation, while the fourth lived sixteen months. 

Knock-knee and Bow-leg. — Simon (New Orleans Med. and Surg. 
Jour., 1924, 76, 329) says that knock-knee and bow-leg are by far 
the most common of deformities of the lower extremities, and comprise 
fully 15 per cent of all cases in Orthopedic Clinics. Bow-leg is the 
most frequent of the two, in most statistical records. Both deformities 
are more commonl}^ found in the male than in the female child. At 
two periods of life do these two deformities most often develop, in 
early childhood, and in adolescence, when rapid growth may lessen 
the stability of supporting structures. Rickets is the basic etiology. 
The treatment of both conditions may be considered under three heads : 
Expectant or constitutional, mechanical, and operative. In bow-legs, 
the seat* of operation is usually the tibia, in Icnock-knee, the fracture 
must be made in the femur above the condyles. Support for consider- 
able periods is necessary. 


Endothermy in the Treatment of Accessible Neoplastic Diseases.— 

Wyeth (Ann. Surg., 1924, 79, 8) says that desiccation was devised 
and has been so brilliantly developed by Clark of Philadelphia. The 
desiccation spark is not hot enough to carbonize, but is of sufficient 
heat to cause rapid dehydration of the tissue, rupturing the cell capsule 
and converting the area treated into a dry mass. Moreover this method 
destroys tissue without opening blood or Ijunph channels and will act 
as a styptic when there is oozing of blood. It is impossible to over- 
estimate the importance of the fact that with endothermy the growth 
is removed as a necrotic mass instead of as a group of viable cells. 
An important difference between endothermy and all other methods 
of cauterization by heat is that in endothermy the active electrode is 
cold when applied. Heat comes from within by the resistance of the 
tissues to the current. The three most important neoplastic tissues, 
tuberculosis, benign and malignant neoplasms, and sjqjhilis all yield 
to this treatment. Cases are cited in full through article. 

Brain Abscess with Pathological Observations.— Bagley (Stcrg. 
Gyncc. and Ohst., 1924, 38, 1) has arranged the avenues of infection' 
in 4 groups: The extradural extension of the primary focus, with 
protrusion of the distended dura into the cranial cavity; secondary 
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invasion of the brain along the bloodvessels without extradural link; 
penetrating brain injury with infection by foreign body, deep, with or 
without stalk; abscess superficial and open, secondary to direct lacera- 
tion and infection of the brain tissue. The author classifies the abscess 
walls as follows: Dense, fibrous, mesoblastic tissue wall; fairly firm 
wall containing some fibers proliferated from neighboring mesoblastic 
tissue; walls of varying thickness the result of glial proliferation; and 
walls showing no evidence of a protecting reaction. The clinical course 
of a brain abscess varies according to the infecting organism, the channel 
through which this organism reaches the brain, and the location of the 
infection in the brain substance as regards mesoblastic and epiblastic 
tissue. 


Simple Ulcers of the Jejimum and Heum.— Brown (Edin. Med. 
Jour., 1924, 31, 45) says that simple ulcers are rare in these anatomical 
parts. It is, however, more frequent in the ileum than in the jejunum. 
The ulcers are rounded, elean-cut, with punched out edges, and tend 
to be terraced, the mucosa suft'ering more extensively from the neerotic 
process than the serous coat. It is not clear, however, whether the 
ulcer is primarily due to the elective localization of the bacteria or 
whether there is some alteration in the intestinal wall, which offers a 
suitable nidus for the organisms. The presence of gastric mucosa in 
abnormal situations has been offered as cause for sueh simple ulcers. 

Carcinoma of the Papilla of Vater.— Abell {Soidli. Med. Jour., 1924, 
17, 24) states that carcinoma of the papilla of Vater is usually slow 
of growth and late to give rise to metastasis, yet there are few situ- 
ations where cancer so promptly gives evidence of its presence or so 
quicklj^ devitalizes the patient. The author has had the unusual 
experience of 3 operative cases, which he analyzes at length. The 
first case lived for tvm years after the second operation. The terminal 
s^-mptoms indicated obstruction of the duodenum, Avith metastases in 
the liver. The second patient is still alive three years and six months 
after operation, and four years after onset of symptoms. The liimen 
of the ampulla is so small that the growth causes symptoms almost 
coincidental with its appearance. Pancreatitis was present in these 
3 cases, but they showed no glycosuria. Studies of the literature 
showed that transduodenal extirpation of the papilla was performed 
eighteen times, with 7 deaths and resection of the middle duodenum 
four times, with 2 deaths. Retroduodenal extirpation of the distal 
end of the choledochus, inclusive of the papilla three times, with 2 
deaths. Excision of the papilla from the dilated choledochus through 
inversion once Avith operative recovery. It Avould appear that best 
results follow the radical remoA’^al in tAVo stages: A preliminary chole- 
cystenterostomy, with later transduodenal excision, suturing common 
duct mucosa to the intestine at point of diAusion. 


Studies on the Ureter and Bladder (with Especial Reference to 
Regurgitation of the Vesical Contents).— Graves and Ravidoff {Jour. 
Urol., 1923, 10, 135) state that regurgitation is an experimental fact. 
The conditions that favor its occurrence, hoAvcA^er, haA-^e been less aa^cII 
understood and it is Avith these that the authors were particularly 
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concerned. In the case of normal rahl)its it was lound that ease of 
regurgitation depended upon many factors. The chief one among them 
was good bladder tone which seemed to be indispensable. It was 
learned that those bladders which were relatively empty and contracted 
at the beginning of the preparation produced reflex twice as frequently 
as those which had been recently distended with large amounts of urine. 
In the series in which the ureters had been rendered abnormal reflex 


occurred just as frequently as with normal structures and in cases where 
one ureter alone was distended the occurrence of regurgitation did not 
dilYcr in its essentials on the two sides. Tiie conclusion was therefore 
reached that the degree of ureteral activity has relatively little bearing 
upon regurgitation. The authors have never seen antipcristalsis in 
a normal ureter and in no way have they found it concerned in regur- 
gitation. In .spite of experimental difficulties reflex has occurred as a 
result of acute urinary obstruction. The authors have demonstrated 
that regurgitation of vesical contents into the ureter may be observed 
in the normal, intact, unancstheti'/ed .subject. Their final conclusion 
is that bladder regurgitation may be accountable for ascending infections 
of the urinary tract, particularly in cases of vesical neck obstruction. 
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A Clinical Study of Rickets in the Breast-fed Infant.— DeBuvs (.1?/?. 
Jour. Dis. Child., 1924, 27, 149) in this series considered only those 
cases in which the symptoms were noted before complemental feedings 
were instituted. Cod-liver oil was not given in any case before there 
was unmistakable evidence of the existence of rickets. Lack of .super- 
vision and care seemed to cause the rickets to develop with more 
intensity. There was no noticeable increase in the sjTuptoms sifter 
simple acute illness, but there seemed to be a direct relation between 
the severity of the rickets and the interval of non-supervision. There 
was no apparent relation between the severity of the rickets and the 
numerical order of the child in a family, or the number of children in 
a family. Syphilis was noted in only 8 instances as determined by 
clinical manifestations of the disease, and the Wassermann reaction. 
There was apparently no relation between syphilis and the severity 
of the rickets. The atmospheric conditions during the period of the 
study showed that the amount of sunshine was greater and the temper- 
ature higher than the normal average, and that the humidity was the 
normal average. According to the clinical manifestations of rickets, 
the disease was 'present in every case in the study. The disease was 
more marked in the colored subjects than in the white. There was no 
seasonal peak of the individual symptoms. There was a seasonal peak 
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of the combined symptoms noted in the month of March. Costal 
beading was the most frequent symptom. Enlarged epiphyses, cranial 
bosses, flaring ribs, and craniotabes followed in the order named. The 
short period of the existence of craniotabes, , with its abrupt decline, 
was striking. Each sjnnptom was more common in the colored than 
in the white. Beading shoAved the least difference. The difference 
increased as the frequency of the indiAudual sj'mptom decreased Avith 
the exception of craniotabes. Rickets should not be looked upon as a 
disease of the second half of the first year, but as a disease AAdiich may 
begin shortly after birth. In the study of the influence of rickets on 
the groAA^th and dcA'-elopment of the child it AA^as seen that the heights 
of the AAdiite babies Avere normal aA'erage, but the heights of the colored 
babies Avere beloAA’’ normal, aA’^erage. The AA'^eights of the Avhite babies AA'^ere 
a little aboA'^e the normal average. The Aveights of the colored babies 
A'aried so much for the differcilt ages that they Avere too unsatisfactory 
for comparison. The Aveights of the markedly rachitic AA^ere beloAv the 
normal aA'erage. While there was some slight A^ariation in the measure- 
ments of the head, the most significant Avas the increased size of the 
head in the mai’kedly rachitic colored babies. The chests of the colored 
babies Avere smaller than the average normal. The abdomens in this 
study Avere smaller than the normal aA'^erage. In the markedly rachitic 
the abdomens Avere larger than the aA^erage normal. Tissue turgor Avas 
recorded as excellent only in the white. It Avas as poor more frequently 
in the Avhite than in the colored. Dentition began earlier in the colored, 
and at the end of a year the aA’-erage number for the colored Avas greater 
than for the Avhite. Aside from the fact that the colored Avith the mildest 
rickets had more teeth and had them earlier, nothing Avas noted in the 
study as to the influence of the severity of rickets on dentition. A 
stud}' of muscular development as reckoned by the ability to' sit alone, 
stand alone and Avalk alone shoAved some slight A'ariations betAveen 
Avhite and colored. It shoAved nothing betAveen the least marked and 
the most marked cases of rickets. 


A Study of Three Hundred Cases of Pertussis in a Hospital.— 
Herrman and Bell {Arch. Pediat., 1924, 41, 13) found that the females 
Avere more frequently affected AA'ith pertussis than the males. Eighty per 
cent of all cases of pertussis occur in children tinder fiA'^e years of age. 
The largest number of cases of the disease occur during the summer 
months, at a time when the other communicable diseases are at their 
loAvest ebb. EA'ery spasmodic cough is not Avhooping-cough. There ^ 
are cases of pseudopertussis. The term pertussis should be restricted 
to an acute infectious and communicable disease, caused by the Bordet- 
Gengou bacillus. Pertussis is most communicable in the catarrhal 
stage, Avhen its true nature is not recognized. It is usually not com- 
municable after the fourth Aveek. In a series of 297 cases, the duration 
of the disease Avas from five to tAveh'e AA'eeks in 70 per cent of the cases. 
In 80 per cent the AA'hoop lasted from one to four Aveeks, and in 86 per 
cent the A'omiting lasted from one to four AA'eeks. The Bordet-Gengou 
bacillus is regularly present in the catarrhal stage of the disease. The 
respiratory complications are by far the most important. They are 
present in .58 per cent of the series. Fourteen per cent had a complicat- 
ing bronchopneumonia. The earliest and most characteristic change in 
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those patients who have bronchopneumonia is the presence of localized 
fine resona.nt rales at the base or at the angle of the scapula especially 
on the left side. The susceptibility and the unfavorable progress of 
pneumonia in infants is probably due to immunologic not to anatomical 
peculiarities. There is no conclusive evidence that pertussis is an 
important factor in the causation of tuberculosis of the lungs. A posi- 
tive Pirquet reaction does not become negative in the course of the 
pertussis. The principal aids in the diagnosis of pertussis are the 
presence of a relative and absolute lymphocytosis in the blood; the 
presence of the Bordet-Gengou bacillus in the sputum and a positive 
complement-fixation test. The cutaneous tests have not proved of any 
value. The prognosis in pertussis depends on the age of the child and 
on the presence or absence of pulmonary complications. There are 
more deaths from pertussis among females than among males. Eighty 
per cent of all deaths from pertussis occur in children under tNvo years 
of age. The greatest mortality occurs in the late winter and early 
spring, and is largely due to intercurrent catarrhal infections which 
cause pneumonia. In a series of 297 cases 90 per cent of the deaths were 
due to a complicating pneumonia. The mortality in those patients who 
had pneumonia was IS per cent. The mortality in those who had per- 
tussis and measles was 30 pet cent. Pertussis is difficult to control 
because it is most communicable in the catarrhal stage, when its true 
nature is not recognized. In selected cases treatment in a hospital is 
necessary and advisable. The cough is not the only or the most impor- 
tant sjThptom of the disease. The nervous system and the nutrition 
are affected. Patients with this disease -should be kept in bed. If 
possible the bed should be placed in the open air. Meteorological con- 
ditions seem to have an effect on the paroxysms, for patients may 
show changes in the frequency and the severity of the cough from day 
to day, irrespective of the treatment. In the control of the spasmodic 
cough, antipyrin fortified by the bromids has given the best results. 
The authors did not obtain favorable effects from injections of ether 
or from vaccination. Pertussis vaccine has a specific effect in about' 
one-fourth of the cases. In those who fail to respond the vaccine may 
have been given too late, or the Bordet bacillus is not the cause. When 
a case of pertussis occurs in an institution for children an autogenous 
vaccine should be prepared and used for immunizing and treating. 

Acute Infections of the Urinary Tract.— Pyelitis.— Hoppe {Arch. 
Pediat., 1924, 41, 29) says that this disease is not a clinical entity. 
Cystitis, ureteritis, calculi, pyelitis, pyelonephritis and renal abscess 
all give the same clinical findings by our present day clinical methods. ' 
Inflammation of the pelves themselves occurs in two forms, one of 
which involves the mucous membrane, and tire other the submucosa 
and the peripelvic tissue. There are three routes of infection. It may 
ascend through the lumen of the ureter. It may ascend through the 
lymphatics around the ureters. The infection may be hematogenous, 
the bacteria localizing in the capillaries of the pelvic peripelvic tissues. 
The spnptomatology is varied. Fever of obscure origin is most common. 
The diagnosis rests upon the finding of pus or bacteria in large quanti- 
ties in the urine. Hexamethylenamin seldom gives good results in 
treating this condition. ‘VSTien it does act favorably it is probably 
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Ijecause tbc infection is chiefly in the bladder. The alkali group gives 
the most uniformly beneficial results. The sodium salt is best. The 
mode of action is not clear, Imt it is probably due to several factors such, 
as diuresis, rendering the urine non-irritating and possibly the stimula- 
tion of leukocytic action and antibodj'^ formation. Foreign protein 
such as horse serum intramuscularly has been recommended in treating 
chronic cases, ^^accines are unreliable, but should be given a trial 
in obstinate cases. 


DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 

JOHN H. STOItES, M.D., 

MAYO CLINIC, ROCHESTER, MINN. 


The Wassermann Reaction in Diabetes.— Rockwood and Sanford 
{Am. Jour. Syph., 1923, 7, 679) report the results of Wassermann 
tests on 501 patients witli diabetes, 201 by the Noguchi and 300 by 
the Kolmer technic. They -conclude that there is only a coincidental 
relation between syphilis and diabetes in their series. False positives 
are rare in diabetes and do not exceed in number the proportion tliat 
would normally be expected as falsely positive in the types of technic 
employed by various authors. 


The Roentgenotherapy of Pointed Condyloma. — Schoenhof {Arch, 
f. Dermal, u. Syph., 1923, 142, 380) directs attention to the superiority 
of roentgen-ray treatment over cautery and surgical ablation in the 
treatment of extensive and persistent condyloma formation about the 
genitalia, both in men and women. The report is based on 12 cases 
observed from six months to one year since cure. Papillomata within 
the m-ethral orifice and vagina responded, as well as those on tlie 
surface. It is necessary to employ a dosage just below the erythema 
limits and 3 to 4 mm. aluminum filtration with epilation in most cases, 
but no ill-effects were noted in any case. The relief afforded the foul 
vegetative cases is striking. 

Syphilis in the Bechuana and Native.— McArthur {Brit. Jour. 
Dermal., 1923, 35, 411) discusses the peculiarities of syphifis in the 
South African native, whose rapid syphilization is destined to provide 
a health problem of considerable magnitude for the future. The most 
notable points made by the 'author are: The absence of visceral 
lesion; the absence of neurosyphilides; the high incidence of tardive 
heredosyphilis; the chronicity of isolated lesions; “wit-kop,” the 
favoid syphilide of the scalp. He remarks on Brock’s observation 
that syphilitic fibrosis of the lung is exceptionally prevalent, and 
agi-ees with him as to its occurrence, although he'finds it less common 
than Brock reports it (35 per cent). The author feels that syphilis 
markedly predisposes to tuberculosis among the natives. Neuro- 
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syphilis is unknown, and this exemption is by no means due to the 
absence of alcohol, as suggested in the case of the Arabs, for the 
Bechuana native is a heavy user of alcohol. Heredosyphilis is enor- 
mously prevalent and produces a marked reduction in physique. 
Hutchinsonian teeth are unknown, but mulberry molars take their 
place. In spite of the high incidence of familial syphilis, abortion 
and miscarriage are rare, and wholesale unrestricted marriage among 
infected and heredosyphilitic persons is the rule. The influence of 
physiological defence in recovery from syphilis is well illustrated by 
the response of many lesions simplj'^ to rest and feeding, without any 
attempt at speciflc treatment. 


GYNECOLOGY 


UNDER THE CHARGE OF 

JOHN G. CLARK, M.D., 

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, 

AND 

FRANK B. BLOCK, M.D., 

INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY 
OF PENNSYLVANIA, PHILADELPHIA. 


Treatment of Acute Salpingitis.— Most of the American gynecolo- 
gists have assumed the attitude that the last word has been said in the 
matter of the treatment of acute salpingitis and for some. years past 
they have been content to allow all of these cases to subside before 
considering the propriety of operative intervention. It will no doubt 
be somewhat of a surprise to the gynecologic surgeons on this side of 
the water to hear the views expressed at a symposium devoted to this 
subject in the section of Obstetrics and Gynecology of the 1923 meeting 
of the British Medical Association (Br-if. Med. Jour., September, 1923, 
p. 399). In the introductory paper, Botjkne advises operation at the 
earliest possible moment, that is, as soon as the disease is diagnosed 
as a suppurative salpingitis. At operation in this stage the tubes are 
greatly congested and plum-colored, with edematous ^brife and pus 
leaking from the abdominal ostium; plastic lymph adheres in flakes to 
the peritoneal surface of the tubes and neighboring Auscera, such as the 
ovaries and uterus. Organized adhesions have not yet had time to form. 
Bourne states that each tube should first be slit up as far as. possible 
along the border opposite to its mesenteric attachment, the pus ver^' 
gently swabbed away, and the mucous membrane carefully inspected. 
Should it appear intact to tlie naked eye, only congested without ulcera- 
tion or grayish patches of necrosis, the tube should be left in situ with- 
out any further treatment beyond a few sutures of thin catgut to fix 
the mucocutaneous surfaces at any point where there is arterial bleed- 
ing. Any cyst in the ovaries should be opened freely to prevent the 
formation of an oAmrian abscess; a drainage tube is placed tojthe bottom 
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of the poudi of Douglas, and the abdomen is closed, or drainage may 
be pro^dded through the vagina. The advantages Avhich Bourne claims 
for laparotomy and salpingostomy are (1) that a check is given to 
spreading peritonitis and the formation of adhesions and peritoneal 
abscesses b;\' opening and draining the pelvis; (2) the laying open of the 
tube drains its lumen and immediately offers it the chance of resolution 
without the risk of further permanent changes caused by a continuation 
of suppurative inflammation and (3) salpingostomy obviously renders 
the formation of a pyosalpinx impossible, and permanent thickening of 
the tubal Avail extremely unlikel 3 ^ If after laying open the tube, the 
mucous membrane shows gray patches of ulceration and gangrene it is 
beyond the poAver of functional recovery and should be removed. The 
only possible object of preserving the tubes is to maintain their function, 
and if this appears impossible oAAung to the extent of their destruction 
the tubes should be completely removed. By this operation there can 
be no further salpingitis, and the' OA’^ary is saved considerable risk of 
infection. To leaA’^e the tube alone and merely drain the pehds is to 
inAute the formation of chronic tubal disease and permanent ill health, 
with a long conA'^alescence and possibly disturbed by residual abscesses. 
Hosv far it is usual for so complete resolution to folloAv acute suppurathm 
salpingitis with the croAvning success of a subsequent pregnancy it is 
impossible to state for probably nobody has yet done sufficient opera- 
tions of this kind, but cases are on record of pregnancy following sal- 
pingostomy of the tube in a chronic state and Bomme believes it is 
reasonable to expect similar success in the acute stage if operated upon 
early. If however, salpingostomy does fail to produce resolution and a 
functioning tube, no harm has been done by not removing the tube, 
since it cannot lead to a chronic pyosalpinx. At this meeting Bonnet 
stated that for many years he had been an advocate of operating upon 
all cases of salpingitis at the earliest possible moment. It has been 
suggested that patients operated upon early have frequently to be 
reopened on account of collections of pus in the oAmries or pehds, but 
he has never had to do this. TNTiile not denying that an inflamed tube 
may recoA’cr sufficiently to allow the occurrence of pregnancy, he is of 
the opinion that such complete recovery is rare. His experience AAlth 
conservation Avith drainage has not been particularly encomaging. All 
of his cases recoA'ered, but one nearly died of paralytic ileus, and none 
of them has conceiA^ed since the operation, while in 2 cases he had to 
reoperate on accoimt of chronic disease of the appendages. The opera- 
tion aboA^e described appeals to Bonney as being much more likelj^ to 
lead to complete restoration of the tubal function, but one must 
remember that though it makes future closure of the abdominal ostium 
less likely, it can have but little effect on the uterine end of the tube. 
Earl.A' operation is exceedingly safe AsEen the tubes are removed, and 
CA'idence seems to shoAv that the risk is not greatly increased by con- 
serAnng the tubes. He believes that a pyosalpinx or an ovarian abscess 
is a disgrace to the surgeon if the delay which alloAved such formation is 
due to his adAnce. The parallel with appendicitis is a fair one. There 
the surgeon seeks to operate before abscess formation because the opera- 
tion is safer than after an abscess has formed. In salpingitis also, the 
operation is safer before abscess formation, but in salpingitis there is an 
additional reason for early operation. No one AA'ants to conserA^e an 
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appendix, liealthy or unhealthy, but the ovary is a different matter, 
and now evidence is suggested that the tubes may be saved if operated 
on early enough. Natural cure of a pyosalpinx or an ovarian abscess is 
usually' effected by adhesion to the pelvic colon with discharge of the 
pus into the bowel. Relief is not immediate as a rule, for there are 
generally two or more collections of pus and moreover the abscess 
cavity at once l)ecomes analogous to a blind internal fistula with fecal 
infection of its walls and contents so that prolonged suppuration with 
intermittent discharges of pus anum is not uncommon. In delayed 
operations the surgeon frequently has to dislodge a tube or ovary which 
has already perforated into the bowel with the result that a fecal fistula 
up to the drainage tract develops within the first few days. This is an 
important objection to delayed operation and a valid reason in favor 
of surgical, interference at the earliest possible moment. Finally, as a 
reason for immediate operation, there is always the possibility of faulty 
diagnosis. There are cases of pelvic appendicitis, diverticulitis and 
also early extrauterine gestation, which are impossible at the outset 
, to distinguish from salpingitis. Continuing the discussion, Blair Bell 
stated that undoubtedly some mild cases of gonorrheal salpingitis 
recover spontaneously. In most cases however, he does not believe 
that the opei-ation suggested will effect a cure since the interstitial por- 
tion of the tube will generally be occluded. Moreover, he doubts 
whether incision of the tube will lead to the disappearance of the organ- 
isms located in the mucosa which is a site of election. In answer to 
Bourne’s proposal to perform salpingectomy to save the ovary from 
infection, he states that if a tube be enlarged and adherent it is extremely 
difficult to remove it without damaging the blood supply to the ovary. 
In such circumstances, when pregnancy is impossible, he performs 
ovarian grafting. Phillips, in the concluding paper of the symposium, 
ex-pressed the opinion that the tubes should be conserved, whether this 
be accomplished by medical treatment or by operation and slitting the 
tubes since even though tlie tubes are damaged by acute salpingitis, 
they still have a conceptional value. The elosed ostial end can be 
reopened and the patency of the tubes established. He has performed 
reconstructive operations upon the tubes in 20 cases complaining of 
sterility and 5 of these (25 per cent) have become pregnant. The types 
of operations performed in these cases were (a) salpingostomy, (b) 
partial salpingectomy, (c) resection and anastomosis, (d) incision and 
resuture after canalization. It is hoped by the editor that the reader 
will understand the foregoing to be merely a report of the views of some 
of our British colleagues and by no means a personal endorsement. 
The subject is of considerable interest, although as yet largely theoretical, 
but further work in this field should be encouraged in suitable cases until 
sufficient evidence accumulates that its value may be truly estimated. 

Results of Treatment of Bladder Tumors.— In reviewing 380 cases 
of vesical tumor Young and Scott {Neiv York Med. Jour., 1923, 118 
262) found that 80 per cent of bladder tumors occur between forty and 
sixty-nine years of age, being about equally distributed in these three 
decades. Both papillomata and carcinomata are much more frequent 
in the region of the trigone and ureteral orifices and adjacent lateral 
walls of the bladder and vesical neck. The anterior wall is less fre- 
• quently involved and the vertex and upper posterior wall are much 
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more rarely in-\-olved. The vertex, anterior, upper lateral and posterior 
walls are most suitable for resection and excellent results maj^ be 
expected by radical removal of a wide margin of bladder wall, while 
good results may be obtained by resection in the base of the bladder and 
region of the ureters. When the vesical neck is involved, deep cauteri- 
zation is more effective than excision. Fulgura'tion is the method of 
choice in benign papilloma, but in large tumors radium is of great 
assistance in causing a rapid disappearance of the tumor, and owing 
to the potential malignancy of all vesical papillomata, radium should 
generally be applied, if possible. In malignant papillomata, radium 
applied with an operative cj'^stoscope and held in position with a clamp 
fastened to the table, is of first value and gives more brilliant results. 
Here again the conjoint use of fulguration and radium is advisable. 
The same treatment is sometimes completely effective in papillary 
carcinomata. Where the tumor is definitelj'^ malignant or very exten- 
sive, particularly if infiltrating, it should be attacked suprapubically, 
great care being taken not to touch the tumor or break off an}'^ papil- 
lary processes, and alcohol or 20 per cent resorcin applied to destroy 
any that may have dropped into the bladder or wound. If resection 
can be carried out successfully with a wide area of healthy bladder wall, 
whether extraperitoneal or transperitoneal or with transplantation of a 
ureter, it should usually be done, but the operation should not be so 
extravagantly extensive as to face a very high mortality rate. The 
position of radium implantation is still sub judicc. A few brilliant and 
remarkable cases are reported and they have had some, but always 
associated with deep and widespread cauterization. Viewed as a whole 
however, the gloomy outlook which was held as to the curability of 
bladder tumors has passed. Fulguration, radium, the electrocautery 
and careful radical resection have transformed the situation, so that 
now about 95 per cent of the benign and 75 per cent of the malignant 
papillomata, about 50 per cent of the papillary carcinomata and some- 
where near 25 per cent of the infiltrating carcinomata are probably 
curable by one or more of the methods above referred to. Young and 
Scott state there is no phase of surgery in which during the last ten 
years more gratifying advance has been made than in that of tumors of 
the bladder. 


An Antiseptic Pyelographic Medium.— Although they were con- 
A'inced that 12 per cent sodium iodide solution was the best pyelographic 
medium that had been suggested, Cunningham, Graves and Davis 
{Jour. Urol., 1923, 10, 255) deplored the fact that it had no antiseptic 
properties and they conducted an investigation to overcome this one 
drawback. After consideration of all possible antiseptics they decided 
the 1 : 3000 mercuric iodide in 12 per cent sodium iodide is the most 
satisfactory. They found that this solution has a phenol coefficient 
of 0.033 and when used in equal amounts with a colon bacillus infected 
urine, it destroyed bacterial growth in two and one-half minutes. They 
have employed it routinely in their clinic and have observed no imme- 
diate or subsequent ill-effects or discomfort, following its use either in 
the bladder or renal pelvis, even in the presence of acute inflammation. 
The addition of the antiseptic sacrifices in no degree the value of the 
medium from the standpoint of the roentgen-ray density. They believe 
that the use of this solution reduces to a minimuiri the risk of introduc- 
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mg infection and furthermore it provides some degree of positive 
benefit, apart from diagnosis, in cases in which infection already exists. 
The solution is prepared by dissolving 1 gm. of mercuric iodide in 
3000 cc of 12 per cent sodium iodide. The latter is made with chemi- 
cally pure sodium iodide and distilled water. The final solution does 
not need to be boiled. 


Microscopical Compared with Clinical Diagnosis of Uterine 
Cancer. — Most investigators recognize the value of making a routine 
histological examination of all neoplastic tissue removed at operation 
but Noerts {Am. Jour. Ohst. and Gynec., 1923, 5, 1) has undertaken a 
study at the Laboratory of G 5 mecological Pathology of the University 
of Pennsylvania with a view to checking up with the actual figures the 
relative values of this procedure among the different types of malig- 
nant-tumors. He found that cancer of the cervix can generally be 
diagnosed correctly by clinical methods since in his series of 253 speci- 
mens, 81.4 per cent were diagnosed positively by the clinician, 11.4 
per cent were suspected and in only 2.3 per cent was malignancy unsus- 
pected by the clinician. In contrast to this, of the 101 cases of fundal 
carcinoma that were studied, no fewer than 20 were clinically diagnosed 
as benign, 57 were positivelj’^ diagnosed by clinical means, and an 
additional 24 were suspected of being malignant. Thus about 20 per 
cent were of the unsuspected variety, which in itself is sufficient evi- 
dence to prove the necessity for making routine histological examina- 
tions. Even after removal of the uterus, cases will be occasionally 
encountered that will prove puzzling until they are subjected to micro- 
scopical examination. Of the entire series of 101 cases of carcinoma 
of the fundus, curettings alone were submitted to the laboratory in 
58 cases. Of these the clinical diagnosis was positive in 21 or 36.2 per 
cent, the clinical diagnosis was doubtful in 22 cases and in 15 cases 
(25.8 per cent), it was benign. Norris is unable to give the figures as 
regards the frequency with which the clinical diagnosis of malignant 
tumor was made but which proved to be benign, although he believes 
it a considerable group. Of 35 malignant connective-tissue tumors, only 
8 appear to have been degenerations of previously benign neoplasms 
and since 1216 fibromyomata were removed during this time, the inci- 
dence of sarcomatous degeneration of myomata in this series was about 
0.6 per cent. In confirmation of the correctness of the microscopical 
examination in the myomata and sarcomata it may be stated that 
iollow-ups have been made on both and none of the myomata have had 
recurrences and over SO per cent of the sarcomata have succumbed. 
The diagnosis of chorionepithelioma from the curettings alone is often 
impossible. Some specimens are so clearly malignant that a positive 
histological diagnosis is entirely justifiable, but many cases do not fall 
within this category. Norris states that this is appreciated by all 
gynecological pathologists, but is not fully recognized by clinicians at 
large. Summarizing the entire series of 391 cases of malignant tumors, 
it is found that the clinical diagnosis was correct in 272 cases (69.3 per 
cent); the true condition was suspected in ah additional 59 cases (15 
per cent); in 15 (3.8 per cent) the clinical diagnosis was of malignant 
tumor, but the type of neoplasm was not recognized, and in 45 (11.5 per 
cent) the condition was clinically regarded as benign and its true cluir- 
acter determined only on histological examination. 
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PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 

OSKAR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

DE WAYNE G. RICHEY, B.S., M.D., 

ASSISTANT PROFESSOR OP PATHOLOGY, UNIVERSITY OF PITTSBURGH; PITTSBURGH, PA. 


The Influence of the Suprarenal Cortex on the Gonads of Rabbits.— 

I. The Effects of Suprarenal Injury (by Removal or Freezing) 
ON THE Interstitial Cells of the Ovary.— As it is recognized that 
hypertrophic changes occur in the interstitial cells of the ovary, and 
in the suprarenal cortex, in certain animals during pregnancy, and, 
likewise that the removal of the gonads causes hypertrophy of the 
suprarenal cortex, Jaffe and AIarine (Jour. Exper. Med., 1923, 38, 
93) conducted numerous experiments with the idea of ascertaining the 
effect which suprarenal injury might produce on the sex glands. Of the 
30 rabbits which were subjected to double suprarenalectomy, a moder- 
ate or marked ovarian enlargement was observed in 76 per cent of those 
surviving the operation over thirty days. The ovarian enlargement 
consisted essentially of an hypertrophy of, the interstitial cells. Twelve 
of the 13 rabbits, upon which a partial suprarenalectomy was performed, 
presented normal sized ovaries. The authors believe that "the hjqier- 
trophy of the interstitial cells is a compensatory reaction and adds 
further data to the functional interrelation between the suprarenal 
cortex and the -interstitial cells.” 

II. The Effects of Suprarenal Injury (by Removal or Freez- 
ing) ON THE Tubules and Interstitial Cells (Leydig) of the 
Testes.— In a companion publication,, -the same investigators (Jour. 
Exper. Med., 1923, 38, 107) studied the effects of double suprarenal- 
ectomy on the testes of 48 rabbits and of partial suprarenalectomy on 
the tests of 45 rabbits. Contrary to the marked hypertrophy which 
occurred in the interstitial cells of the ovary, it was found that there 
were no specific changes either in the tubules or in the interstitial cells 
of the testes after double or partial suprarenalectomy. The authors 
state that “these facts indicate that the interstitial cells of the testes 
and ovary are not functionally homologous.” 


Diphtheritic Vaginitis in Children.— Having found 26 cases of diph- 
theritic vaginitis in children in searching the available literature for 
the last thirty years Van SAUNv(./oMr. Infect. Dis., 1923, 33, 124) con- 
cluded that diphtheria of the genitals in children was uncommon and 
that primary genital diphtheria was rare, occurring onl^'- six times. 
The authoress reported a' case, as developing in a girl of six years, who 
developed a membranous vagim'tis 'i^thirty-seven days after a nasal 
culture yielded diphtheria bacilli.. Aljthough antitoxin was given and 
local treatment was instituted immediately, the child was very ill. 
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l)eing unable to walk for three months. Positive cultures were obtained 
from the vulvar membrane for forty-two days, at the end of which time 
the diphtheria bacilli disappeared. About two months after the onset 
of the vaginitis, one positive throat culture was obtained. The organ- 
isms were found to be virulent and fermented dextrose. Since her 
recovery the child has remained in perfect health. In the cases col- 
lected from the literatm-e, there were 4 deaths and the disease persisted 
from one to four weeks, as a rule. 

Immunological Significance of Vitamins. Influence of the Lack 
of Vitamins on the Production of Specific Agglutinins, Precipitins, 
Hemolysins and Bacteriolysins in the Eat, Eabbit and Pigeon.— To 
determine the effect of a deficiency of vitamins A and B on the pro- 
duction of agglutinins, precipitins, hemolysins and bacteriolysins, 
Werkman {Jorir. Infect. Dis., 1923, 32, 247) chose, as the animals for 
experimentation the rat and rabbit, because they are susceptible to a 
deficiency of vitamin A, and the pigeon, which is susceptible to the 
lack of vitamin B. Appropriate diets were used to produce xeroph- 
thalmia in the rats and rabbits and polished rice was given to the pigeons 
to cause polyneuritis, Bacillus typhosus served as an antigen in the 
production of agglutins, which were detected by a modified Dreyer 
technic. Human serum was used as antigen in the precipitin tests in 
the rats and Bacillus typhosus in the production of bacteriolysins in 
the rats and rabbits. Rabbit corpuscles were employed in the produc- 
tion of hemolysins in the rat and rat erythrocytes served as antigen in 
the rabbit. After divers controlled experiments with a large number 
of animals, it was found that rats and rabbits lacking vitamin A or B, 
showed no difference in their ability to produce agglutinins, precipitins, 
hemolysins or bacteriolysins. Pigeons, showing a deficiency of vita- 
min B, also Avere able to produce agglutinins. The author concludes 
that it is reasonable to believe “that cataphylaxis in animals suffering 
from the lack of Autamins is not the result of the destruction or paralysis 
of the antibody-forming mechanism that produces agglutinins, precip- 
itins, hemolysins or bacteriolysins.” 


Influence of Lack of Vitamins on Resistance of Rat, Rabbit and 
Pigeon to Bacterial Infection. — Continuing his obserA'^ations, Werkman 
(Jour. Infect. Dis., 1923, 32, 2.55) conducted a series of experiments to 
ascertain the influence of Autainins A and B on the natural resistance 
of the rat, rabbit and pigeon to infection. As both the rat and pigeon, 
and, but to a lesser extent, the rabbit, are normally immune to anthrax 
Bacillus anthracis AA-as selected for inoculation, as Avell as a diplococcus 
resembling the pneumococcus^ AAdiich A\'as recovered from the lungs of 
a moribund rat. All experiments were controlled. The leukocytes 
and erythrocytes A\-ere counted independently. Blood platelets Avere 
determined by the Buckman and Hallisley method and the coagulation 
time of the blood w'as arrived at by use of the Brcdie-Russel-Boggs 
coagulomcter. Dming the course of the experiments, respiratory infec- 
tions AA’orc noted in rats lacking vitamin A, In addition, 0.2 cc of a 
living eighteen-hour broth culture of Bacillus typhosus killed 3 of 4 rats 
lacking vitamin A, Avhile none of the controls died. It Avas learned 
(hat rat.s and raldfits lacking A-itainin A became le.S 5 resistant to infection 
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the test, for the third time, a wheal developed with redness which disap- 
peared slowly. Later tests induced the same sequence of reactions. 
It was suggested by Goodall that the successive crops of serum rash 
represent separate reactions to sera, of diffetent horses, which may 
have been pooled. This explanation is improbable because pooled 
pseudoglobulins have not been observed to produce recurrent attacks; 
because serum from one horse has produced recurrent endermal reac- 
tions; and because there is more convincing evidence that successive 
crops are the manifestations of successive appearances, at different 
time intervals, of sensitiveness to the different serum proteins — the 
explanation proposed by Dale and Hartley and substantiated statis- 
tically by Coca. There is ample evidence that euglobulin, pseudo- 
globulin and albumin are endowed with readily distinguishable 
antigenic properties. All of the recent investigations have disclosed 
the fact that the three proteins differ considerably in their antigenic 
“activities.” These diminish with increasing solubility in ammonium 
sulphate solutions; euglobulin is the most active fraction, albumin the 
least active. Larger doses of albumin are necessary to sensitize and to 
shock guinea-pigs than is the case with euglobulin. The latent period 
before hypersensitiveness develops is appreciably longest with albumin. 
Incidentally, as Coca has shown, precipitin for egg globulin is produced 
earlier than for egg albumin. Davidson has recently condueted a 
detailed investigation of the various forms of serum rash and their rela- 
tion to the proteins of whole horse serum. He recognizes three kinds 
of rash, urticarial, morbilliform and circinate; he considers that the 
diffuse erythematous type is probably due to scarlet fever. The aver- 
age day of appearance of the rashes following injection is as follows: 
Urticarial, the ninth; morbilliform, the twelfth; circinate, the fourteenth. 
There being these three types of rash, and three dominant specific 
varieties of proteins in whole horse serum, Davidson concluded that 
each protein acts specifically in the human body to produce a certain 
type of rash. His correlation is as follows: Euglobulin produces the 
urticarial type because in experimental animals sensitiveness to euglob- 
ulin develops soonest, and because when concentrated serum is em- 
ployed, with removal of euglobulin (and albumin) the urticaria is 
almost totally eliminated. The latter contention may be disputed; 
Park states that with regard to concentrated serum the later, the 
development of the rash the more likely it is to be urticarial in nature. 
Sensitiveness to albumin develops latest and therefore probably causes 
the delayed type of circinate rash. Pseudoglobulin probably causes 
the morbilliform eruption. Thomson also reports that the circinate 
rash develops late and is more frequent after a previous urticaria. A 
triple reaction to horse serum has been shown by Hooker to be due to 
specific hypersensitiveness, to serum albumin, euglobulin and pseudo- 
globulin. Thereby, he believes the evidence that these proteins are 
severally and specifically concerned with the manifestations of recur- 
. rent serum is strengthened. ^ 

An Epidemiological Study of Polliculosis of the Conjunctiva.— 
Veldee {Pub. Health Reports, 1923, 38, 2877) noted the difficulty of 
diagnosis of this condition, particularly in the differentiation from tra- 
choma, and states that treatment and observation may be necessary 
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before a decision is arrived at. The rate among school children is 
much higher than has been reported for trachoma. The disease is 
most prevalent at five and six years having practically disappeared betoi e 
twenty is reached. Social and economical conditions do not appear 
to be etiologically related. Size of family, sex, and nutritional condi- 
tions appear unimportant. Diseased tonsils appear to predispose to 
folliculosis. Errors of refraction have no marked influence. The con- 
cluding paragraph of this paper reads: “From the foregoing study of 
folliculosis it seems reasonable to conclude that it is an affection of earlj'’ 
childhood, occurring somewhat more frequently in children with hyper- 
trophied tonsils, developing no symptoms, running a ver^^ brief course 
as compared with trachoma, and disappearing spontaneously without 
sequelie.” 


Diphtheric Vaginitis in Children.— Van Saun {Jour. Infect. Bis., 1923, 
33, 124) states that a recapitulation of the cases of diphtheric vaginitis 
in children in the literature shows the relative infrequency as well as 
the rather indifferent reports of many of them. . Primary diphtheria 
of the vagina is said to have occurred but 6 times in a series of 26 cases, 
and in some of these cases it is not quite clear but that a more extended 
examination might not have revealed another avenue of infection. 
Apparently, bacteriological examinations were made in 15 of the cases; 
virulence tests were made in but 6 of these. A number of the cases 
occurred in children physically below par. The mortality does not 
seem to have been higher in diphtheric vaginitis than in other forms 
of diphtheria. Four deaths were reported in the series collected. The 
duration of the disease would seem to have been anjuvhere from one 
to four weeks, as a rule. No mention is made of release cultures in any 
of the reported cases, although they may have been taken. The 
e.xperience in the case reported by Van Saun indicates that they are 
quite as advisable after diphtheric vaginitis as after any other form of 
diphtheria infection. That several negative cultures obtained were 
followed by many positive cultures gives point to various articles on 
diphtheria carriers which have drawn attention to the well-known 
fact that two negative cultures are by no means conclusive evidence 
that the patient will remain free from diphtheria bacilli for even a short 
period of time. 


The Elimination of Carbon Monoxide from Blood by Treatment 
with Air, with Oxygen, and with a Mixture of Carbon Dioxide and 
Oxygen.— Saykrs and Yant {Puh. Health Rep., 1923, 38, 2053) give 
the following summary of their paper: 

1. Recovery from carbon-monoxide poisoning depends to a great 
extent upon early elimination of carbon monoxide from the blood. 

2. The rate of elimination of carbon monoxide from the blood depends 
upon the ])ercentagc of oxygen in the air breathed, also upon the rate 
and depth of respiration. 

3. Pure oxygen causes the elimination of carbon monoxide about 
four times as fast as normal air, when breathed bv persons who have 
been gassed until 35 or 40 per cent of the hemoglobin in their blood 
bus been coml)ined with carbon monoxide. 
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4. Breathing a mixture of oxygen containing S to 10 per cent of 
carbon dioxide causes deep and rapid respiration. 

5. Breathing a mixture of oxygen and carbon dioxide (8 to 10 per 
cent) causes the elimination of carbon monoxide about five to six 
times as fast as normal air, when breathed by persons who have been 
gassed until 30 to 40 per cent of their blood has been combined with 
carbon monoxide. 

6. It is recommended that all victims not under a physician’s care 
be caused to breathe oxygen in the purest form available for at least 
twenty to forty-five minutes. 

7. It is recommended that physicians use the carbon dioxide oxygen 
mixtm’e where possible, and note the results, but when the mixture is 
not available that they use pure oxygen. 

Efficacy of Botulinus Antitoxin.— The Public Health Service {Pith. 
Health Reports, 1923, 38, 2966) quotes from Hygienic Laboratory 
Bulletin No. 136 as follows: The discrepancies in the literature regard- 
ing the identification of the organisms concerned in the production of 
botulism and the isolation of a new type by the author prompted a more 
complete investigation of the so-called “botulinus” strains than has 
hitherto been attempted. The strains studied include representatives 
of different groups, particular attention being given to type C. The 
properties of toxin and antitoxin of organisms concerned in botulism are 
discussed at length, based on the author’s experiments. As a result 
of these and prior investigations, an antitoxin has been elaborated 
and standardized. The author states that the curative effect of anti- 
toxin in human cases has not been determined definitely, but that it 
seems reasonably certain that the antitoxin is effective prophylactically 
as is tetanus antitoxin. As to the effects produced when administered 
after s^nuptoms develop, no certain statements can be made, owing to 
the fact that spontaneous recoveries of patients showing definite symp- 
toms of botulism have been recorded. The curative properties are 
dependent upon the length of time elapsing between the consumption 
of the food and the administration of the antitoxin, and also on the 
amount of toxin which has been ingested. The most promising field 
for the use of the antitoxin is in outbreaks of botulism in which persons 
who have consumed food containing the toxin have not developed symp- 
toms, or only slight symptoms. In any case, the use of antitoxin is 
indicated, since it is the only known specific remedy and the possibility 
always exists that the results may be favorable. 
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CLINICOPATHOLOGICAL STUDY OF A SERIES OF CASES OF 
ACUTE MENINGO-ENCEPHALITIS.* 

By Quinter O. Gilbert, M.D., 

OAKIM.ND, CAMP., 

AND 

Adeline E. Gurd, M.D., 

ANN arbor, MICH. 

During recent years an abundant literature has accumulated 
dealing with the disease Lethargic Encephalitis. Few of the con- 
tributions that have appeared have concerned themselves with 
detailed studies of the histopathology of the disorder or the problems 
of differential diagnosis. With this in mind we have made a study 
of a selected number of fatal cases of various forms of acute men- 
ingo-encephalitis, in order to contribute to the differential diagnosis 
of these disorders and to direct attention to some clinical errors 
tliat have come to our notice, where laboratory studies and post- 
mortem examinations have not been used to confirm the diagnosis. 

Further, a correct understanding of the underlying pathological 
changes in. the central nervous system may aid in a better knowledge 
of the late clinical manifestations that are now of such importance 
in the care of residual effects of this disorder. 

During the spring months of .1920, there occurred in the vicinity 
of Detroit a considerable epidemic of lethargic encephalitis. In 
all there were about 100 cases. During this time there came into 

* The clinical observations wore made in the medical division of the Receiving 
Hospital, Detroit, Mich. The pathological studies are by Dr. Gurd, laboratorj^ of 
- Nouropathologj', State Psj-chopathic Hospital, Ann Arbor, Mich, 
voi.. 167, xo. C. — jtrsT;, 1924 
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tlie Receiving Hospital a considerable number of acute cases of 
cerebral disorder of various types usually in extremis, or when the 
disease was well advanced. A selected series of these cases in which 
autopsies were obtained forms the basis of this contribution. The 
autopsy in all cases was made a few hours after death. 

The brains were fixed in 10 per cent formalin and at once sent to 
the laboratory of neuropathology, at the State Ps 5 '’chopathic Hos- 
pital, Ann Arbor, Mich., where they were studied by Dr. Gurd. 
The results of the histopathological studies are given in connection 
with the presentation of each case and are summarized at the con- 
clusion of this contribution. The material studied was from a wide 
range of regions. Each region was studied in preparations following 
the methods of Alzheimer, Bielschowsky, Klarfeld-Achucarro, 
Herxheimer and Weigert, This made possible a broad survey of 
the various reactions in specific tissues in a very complete way. 

Case I.— S. G,, male, aged thirty-one years, was admitted in a 
semicomatose condition with signs of meningeal irritation. The 
only information available was that for several weeks he had been 
sick with fever, headache and general wealmess, but had kept at 
work until a week ago. Four years previously while in the Greek 
Army he had both gonorrhea and syphilis. Examinations showed 
him to be under-nourished and considerably dehydrated,. The chest 
showed a definite impairment of both upper lobes with broncho- 
vesicular breathing and increased moisture throughout the lung 
area. His temperature (rectal) varied during his illness between 
99° and 103°; pulse-rate ranged between 80 and 120; respirations 
from 20 to 40. 

Neurological Examination. The pupils were unequal and did not 
react to direct or consensual light. The intrinsic eye muscles were 
normal. Accommodation could not be accurately determined. 
The head and neck were held rigidly. The patellar and Achilles 
reflexes were absent. Tests for the reflex responses of Babinski, 
Oppenlieim, and Chaddock gave no reactions. None of the super- 
ficial skin reflexes could be obtained, Kernig’s sign was always 
elicited, and there was flaccid paraplegia of the lower extremities. 
No response was obtained to deep pin pricks over the entire body. 
The urine was retained, and there was apparent loss of rectal control. 

The urine showed no abnormal findings. The blood showed 
13,000 white cells. The differential count was: Polymorphonu- 
clear cells, 73 per cent; large lymphocytes, 10 per cent; small lym- 
phocytes, 7 per cent; large mononuclear cells, 6 per cent; transitional 
forms, 4 per cent, Wassermann examination was negative on the 
blood. Two lumbar punctures were made. In both the fluid was 
under increased pressure. There were at the first examination 260 
cells and at the second 200 cells. There was a strong + 4- globulin 
reaction (Pandy). The curve of the mastic test at one examination 
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was 221100. The cells were nearly all of the large mononuclear 
type, and many showed marked ameboid movements. 

At the second lumbar puncture he was given a reinjection of 
mercurialized serum, and an intravenous injection of 0.4 gm. of 
arsphenamine. There was a slight improvement for one day, after 
which he relapsed into unconsciousness. The eyes were rolled 
upward with slight divergent strabismus. 

/kitopsy. Examination of the brain showed adherent dura 
mater and marked congestion of the small vessels of the pia mater. 
No tubercles were observed in the gross inspection. The lungs 
showed old tubercular infiltration with caseation in both upper 
lobes. The remaining organs showed no marked gross abnormali- 
ties. 

Microscopical Examination-. Lungs showed an old tliickening 
of the pleurse with infiltration of both lungs by active tubercle 
formation of varying size and age. The liver showed increase in 
fibrous tissue with diffuse congestion. The kidneys showed marked 
congestion with a moderate grade of chronic nephritis. 

Central Nerwus System. Gross inspection of the brain after 
several weeks hardening in 10 per cent formalin solutions showed 
marked injection of the meningeal vessels. The pia-arachnoid was 
turbid, especially over the sulci. The lateral ventricles were widely 
dilated. The choroid plexuses of the lateral ventricles were cystic 
and calcareous. The ependyma of the fourth ventricle was coarsely 
granular. 

Microscopical study showed all portions of the pia-arachnoid 
involved in a meningitic process, tubercular in type, characterized 
by a dense infiltration by small lymphocytes, plasma cells, poly- 
blasts and macrophages, occasional giant-cells containing from 2 to 
25 nuclei and tubercle bacilli in many areas. Very little connective- 
tissue increase was observed. Here and there the inflammatory 
process assumed an irregular round “tubercle” form. 

The bloodvessels showed no alteration of either adventitial or 
elastic coats. The endothelial cells showed some swelling at times, 
but more commonly shrinking and detachment from the vessel 
wall. The adventitial lymph spaces of the meningeal vessels were 
much distended and packed with plasma and lymphocytic cells. 
This infiltration followed the vessels of the pia into the cortex for 
a very limited distance, becoming gradually lessened in density 
until it disappeared. The capillaries and deeper cortical vessels 
showed no infiltration. The meningitis was much more severe in 
the medulla and pons, and the infiltration of the adventitial lymph 
spaces of the vessels continued into the substance of the medulla 
and pons to a very considerable distance and many small inflamma- 
tory foci were seen at a distance from the surface; e. g., foci were 
noted in the olives, in the third nerve nuclei and in the lenticular 
nuclei. 
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The ependyma of the third .ventricle, the aqueduct of Sylvius 
and of the fourth Ventricle showed much proliferation and the 
infla mm atory process in manj'- areas had invaded the subependjunal 
regions, occasionally forming foci of some extent in both thalami 
and caudate nuclei. Many portions of the choroid plexes showed 
inflammatory infiltration by plasma cells and small lymphoc.ytes. 

A very marked glial reaction was observed in the molecular layer 
of the cortex near infiltrated vessels wherever they passed into 
the nerve tissues and in the neighborhood of the inflammatory foci 
noted in the lenticular nuclei, medulla, etc. The majority of the 
proliferating cells showed much increase in the size of the fibers 
and the nuclei were already undergoing regressive changes, the 
nuclei being small, pyknotic and irregular in form. An occasional 
ameboid cell was seen. No rod cells were observed.' 

The cortical nerve cells showed, in general, acute swelling, but' 
many were in a more advanced state of degeneration, some in com- 
plete disintegration. Many of the smaller pyramidal cells were 
dark and turbid in hue, the nuclei also being of the same color. 
The protoplasm was- broken up into granules. The nuelear mem- 
branes were either jagged and irregular or indistinguishable from 
the surrounding protoplasm. 

Small, hemorrhages were seen in the pons, and diapedeses in the 
basal ganglia. 

Pathological Diagnosis. Chronic tuberculosis of lungs; congestion 
of kidneys; moderate chronic nephritis; mild cirrhosis of liver; acute 
tubercular leptomeningitis; infiltration of cortical vessels of a chronic 
inflammatory type; multiple tubercular encephalitic ' lesions in 
basal nuclear structures; chronic inflammatory reactions of choroid 
plexuses; perivascular progressive glia reactions in the cortex; 
degeneration of nerve cells of cortex of the tjq^e of acute swelling; 
multiple miliary hemorrhages in the pons. 

Case II.— S. C., male, aged twenty-seven years. Two > weeks 
prior to admission the patient noticed pains in the left shoulder 
and arm. This subsided until two days before coming to the hos- 
pital, when there developed an acute onset with fever, drowsiness, 
diplopia and pains in the left arm with muscular twitchings about 
the lower thorax and upper abdo'men. 

On examination the patient lay in bed in a lethargic state. When 
aroused he attempted to answer questions, but his responses were 
slow. He was conscious of having Avet the bed on the night previous. 
The lungs were negative; the heart shoAved a slight left-sided 
hypertrophy with accentuation of the second aortic sound. The 
abdomen Avas negatiA-e except for slight suprapubic fulness. His 
blood-pressure AA-as 175/100. 

Neurological Examination. The pupils were contracted, reacting 
sluggishly to light and accommodation. Both eyelids drooped, but 
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could be elevated voluntarily by wrinkling the forehead. ^ No extra 
ocular muscular change was present; no facial paralysis. Biceps 
and triceps reflexes were present. Umbilical and cremasteric 
reflexes questionable. The patellar reflex was lost, but the Achilles 
was present. The Gordon and Oppenheim tests produced no 
response; Babinski's and Chaddock’s reactions were absent, but 
plantar stimulation caused a marked tremor of the lower extremities. 
There was more or less constant contraction and twitching of the 
abdominal muscles which was somewhat less marked in the arms. 
There was no paralysis, Kernig, or rigidity of the neck. It was 
necessary to catheterize the urinary bladder. 

Two days later the pupils were much contracted. There was no 
response to light nor to tests for accommodation. The patellar, 
Achilles, biceps, umbilical, epigastric and cremasteric reflexes were 
lost. There was a bilateral external rectus palsy. Twitchings of 
the thoracic and abdominal muscles together with a “diaphragmatic 
jerk^' were present. No response could be obtained to stimulation 
of the soles of the feet. Questions were answered very incoherently 
and in an unclear manner. 

Two days after the above examination, the patient voluntarily 
called for a urinal and mentally was much clearer. Neurologically, 
however, there was no definite change. Three days- later, the 
patient was still much clearer mentally, talked freely but was 
disoriented as to time and place. He said he felt as tiiough “he 
was doped.” He realized that he was somewhat mixed in his state- 
ments and that his memory was poor. 

From this time, the patient gradually entered into a deep stupor 
from which he could not be aroused. When stimulated he tried 
to articulate but speech was inaudible. The right pupil was con- 
tracted to a pin-point,- while the left was slightly larger. Neither 
reacted to light nor in accommodation. The biceps, triceps, umbili- 
cal cremasteric and patellar reflexes continued absent. The Achilles 
was present but diminished. There was involuntary’- bowel move- 
ment and urination. 

The urine examination showed a specific gravity of 1025, a definite 
reaction for albumen, and the sediment showed a few granular casts. 

The blood examination showed 10,000 white cells, 75 per cent 
polymorphonuclears, 5 per cent large lymphocytes, 11 per cent 
sniall lyunpliocy^tes, 5 per cent large mononuclears, 4 per cent tran- 
sitionals. The blood Wassermann was negative. The blood inco- 
agulable nitrogen was 0.042 gm. per 100 cc. 

The spinal fluid ran freely. It was clear and contained 50 cells 
per c.mm. on first examination, and on a later examination 20 cells; 
these were small mononuclear cells. The first examination showed 
but a trace of globulin, the second a slightly larger amount. The 
B'assermann was negative. The mastic reaction was 110000. 

_ Clinical Diagnosis, hleningo-encephalitis, lethargic'; chronic neph- 



786 GILBERT, gurd: acute meningo-encephalitis 

Aidopsy. Autopsy showed a marked congestion of the meninges, 
which were thickened and definitely adherent to the skull. The 
encephalon was very red, due to dilation and congestion of all the 
small vessels. The accessory sinuses were negative. The lungs were 
negative. The heart showed considerable left ventricular hyper- 
trophy, with the aorta in good condition. The kidneys presented a 
granular surface Avhen the fibrous capsule was stripped, together 
with secondary contraction. All other organs were negative. 

Microscopical Examination. This was negative except for sclerosed 
glomeruli, dilation, thickening of the bloodvessel walls, and conges- 
tion in the kidneys. Otherwise there Avas nothing definite of note. 

Central Nervous System. The brain at autopsy AA’^as noted as 
A^ery wet and cherry-red in color, and on later inspection it AA^as 
unusually dark yelloAvish. The meningeal vessels Avere much con- 
gested and the meninges over the sulci and particularly over the 
base of the brain were turbid and opaque. Slight dilatation of the 
lateral A^entricles AA'^as present. 

Microscopical Examination. This shoAved all the bloodA’-essels ex- 
tremely congested. Some of the large meningeal veins were throm- 
bosed, one of AAdiich AA^as beginning to organize. Hemorrhages into 
the pia-arachnoid were seen OA'-er the pons and cerebellum but no 
hemorrhages or diapedeses were seen in the nerve tissues in any por- 
tion examined. The adA’^entitial coat of the vessels was unaltered, 
the elastic appeared somewhat swollen, the endothelium, especially 
of the smaller A’^essels and the capillaries, Avas swollen and in many 
A^essels was proliferating A'-ery rapidly, but instead of remaining in 
place, or forming neAA’’ A^essels, it appeared to desquamate and lie 
in the lumen of the vessels, sometimes forming real thrombi. No 
infiltrated foci were seen in the cortex, but the medulla shoAA^ed a 
few scattered vessels with the adventitial ’kunph sheaths full of 
small IjTnphocytes, plasma cells and polyblasts. The cells filled 
rather loosely the distended lymph spaces and did not ahvays form 
complete sheaths. The caudate and lenticular nuclei ^also shoAA'^ed 
one or two very small inconspicuous foci. On the other hand, the 
pons and peduncles, including the substantia nigra, and the third 
nerve nuclei, AA'ere literally riddled with large and small foci of infil- 
trated A’^essels. The locus ceruleus especially contained many foci 
and the capillaries here shoAA^ed plasma cells bordering their Avails. 
In addition to the comparatively recent infiammatory foci many 
small foci were seen, which were evidently the remains of an earlier 
infiammatory action. In these little foci the nerve cells AA’-ere par- 
tially or entirely destroyed and a mass of glia cells and fibers filled 
the space. 

The pia-arachnoid shoAved no widening beyond that caused by tlie 
distended vessels. Many portions of it seemed completely normal, 
but over the sulci there was usually some slight cellular infiltration 
by small Ijnnphocytes, an occasional plasma cell and polyblast. 
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The nerve cells in general were edematous, the nuclei sho\ving 
folding of the nuclear membrane. A good many axonal reactions 
were seen, but no destroyed cells except in the areas of inflammatory 
foci. There was no glial proliferation in the cortex, but cells were 
seen here and there in both gray and white matter in regression, 
with very small irregular nuclei. 

In the areas where more recent inflammatory foci occur there 
was some slight proliferation of glia cells, the nucleus being large 
and rather clear and tlie body large and pale staining. Around the 
foci of older date, the small scars spoken of above, both cells and 
fibers were increased. A good many rod cells were seen in the 
diseased areas of the pons and peducles. 

No alterations were seen in myelin sheath or Bielschowsky’s stain, 
except in the Alzheimer-Mann’s stain which showed some myehn 
balls and swollen and discolored axis cylinders in tlie diseased areas. 
Many amjdoid bodies were seen in the margins of the pons and 
peduncles. 

Pathological Diagnosis. Chronic nephritis; cardiac hypertrophy; 
acute congestion of pia-arachnoid; endarteritis of meningeal vessels, 
with multiple thrombosed vessels; hemorrhages in pia-arachnoid; dis- 
seminated encephalitic foci in medulla and brain stem and diffuse 
and focal degenerative changes in cortex and nuclear collections; 
localized progressive glia reactions in regions of encephalitic areas; 
pathological process of lethargic encephalitis. 

Case III.— P. F., male, aged forty-nine years. The patient 
was conscious, but because of the involvement of the face and neck 
muscles in particular, he could talk but little. He stated, however, 
that he had been feeling ill “generally” for about three days. The 
day before entrance, he was awakened by a pain in the right side 
and lumbar region; later his jaws and neck muscles stiffened until 
he had to lie with his head retracted, and could barely separate his 
teeth when attempting to open his mouth. He had some cough, no 
headache, chills or vomiting. There was no history of trauma or of 
taking drugs. 

The patient was a large, well-nourished man, lying in bed with 
his head retracted. He was conscious and attempted to answer 
questions. When the command was given to open the mouth and 
protrude^ the tongue, tlie tip was caught between tlie teeth by a 
spasmodie contraction’of the masseter muscles. 

Neurological Examination: The function of pupils and extrinsic 
muscles of the eyes were normal. There was a. marked stiffness of 
the neck and lumbar muscles. There was no Chvostek. The 
muscles of the face and neck were tetanicallj’- spastic. The biceps, 
triceps and patellar reflexes were slightly increased. The Babinski 
was persistently present on the left side. Oppenheim and Gordon 
reflexes were less positive. The umbilical and cremasteric reflexes 
were normal. No sensory changes were found. 
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The lungs were negative except for rales at the base. The heart 
was negative except for an accentuation of the second aortic sound. 
The abdomen was negative to palpation. Blood-pressure 140/80, 
In the examination of a small specimen of sputum no tubercle 
bacilli were found. 

The temperature varied from 99° to 100°; pulse about 100; res- 
piration 30. 

The urine examination showed nothing abnormal. The blood 
examination gave 16,500 white cells. The blood Wassermann was 
negative. The spinal fluid was under pressure, and clear; there 
were 300 medium sized mononuclear cells per c.mm. and a trace of 
globulin. The Wassermann was negative. The mastic was 110000. 

The patient developed difficulty in swallowing, became cyanotic 
and rigid throughout the body and died within twenty-four hours. 

Clinical Diagnosis, The diagnosis was uncertain. Tetanus was 
suggested but no definite wound of entrance was found. The changes 
in the spinal fluid suggested an acute meningo-encephalitis of unde- 
termined origin. 

Autopsy, The cerebrospinal fluid was much increased. The 
meninges were adherent to the vault of the skull; they were quite 
thick and slightly nodular, -without evidence of hemorrhage. The 
brain was markedly injected. The lungs showed marked anthra- 
cosis and a few calcareous and caseating tubercles at both apices. 

The heart showed considerable thickening of the edges of the 
mitral valves, some sclerosis of the aortic valves, marked atheroma- 
tous changes in the ascending aorta and moderate left ventricular 
hypertrophy. The liver showed moderate enlargement with some 
increase in fibrous tissue. There was some chronic , exudate over 
the spleen surface. The kidneys showed secondary contraction 
and a granular surface when the capsule was stripped. There were 
numerous old adliesions about the hecum. 

Microscopical Examination. This showed old tubercles in the 
lungs, fatty degeneration and atrophy of the heart muscles, epicardial 
infiltration with round-cells together with early aortitis. The liver 
showed moderate degeneration with increase in fibrous tissue. The 
spleen showed atrophy, increased fibrous tissue and sclerosis of 
many bloodvessels. The kidneys showed sclerosis of the glomeruli 
and the tubular epithelium. 

Central Nervous System. On gross observation of the brain, an 
unusual slenderness of the basal vessels at once attracted attention. 
The internal carotids, communicating arteries and basilars appeared 
not more than half their usual size. Small sclerosed spots were 
also observed in all the basal vessels and on the branches in the 
fossoe Sulvii as far as they could be followed. Other agenetic 
features were present besides the lessened size of the bloodvessels. 
The Rolandic sulci cut into the Sylvian fissures, and many irregular 
and stellate depressions were seen at the junctions of the sulci. 
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Microscopical Examination. The meninges were negative. All 
bloodvessels were very full of blood, and occasionally a small hemor- 
rhage was seen. The adventitial coats of most vessels were consid- 
erably thickened. The elastic layer in some of the larger vessels 
in the meninges of the medulla was thickened and split.^ Small 
effusions of blood were seen in the medulla and basal ganglia. 

The nerve cells were all very edematous, the larger number having 
swollen, pale nuclei and more or less honeycombing of the body. 
Many cells showed Nissl’s severe degeneration. In some the nuclei 
were dark colored and scarcely distinguishable from the rest of 
the cell. Large amounts of lipoid substance were present in most 
cells. The Betz cells and the larger pyramidal cells showed much 
less injury than the smaller cells and in some cases were normal. 
Axonal reactions were not seen. The glia cells did not seem increased 
in number, but many were much enlarged, but already showing 
regressive changes.- An unusual number of 'Tull-Korperchen” 
were seen in many areas. 

Pathological Diagnosis. Pachymeningitis; chronic myocarditis; 
aortitis; hepatitis; sago spleen; congestion of the kidneys and 
moderate nephritis; chronic apical tuberculosis; agenetic anomalies 
in cerebral arteries, cerebral arteriosclerosis; diffuse degenerative 
changes in cortical nerve cells (NissFs type of severe degeneration).. 

Case IV.— Me. M., aged twenty-eight years, laborer. Patient 
was brought to the hospital in an unconscious and delirious condi- 
tion. No history of the past or present trouble was obtained. 

The patient was a poorly-nourished negro, in a filthy condition. 
There were constant incoordinate movements of both arms, together 
with inaudible mutterings. Rotatory movements of both legs 
with flexion of the feet were constantly present. At times, he 
waved the arms about and picked at the bedclothes. There was 
considerable rigidity to passive movements of both arms and legs. 
The neck was stiff on rotation and flexed with difficulty. The left 
pupil was smaller than the right, neither reacted to light. The 
ocular muscles and accommodation could not be tested. The eyes 
showed no nystagmus. Both lids drooped without definite ptosis. 
The left corner of the mouth drooped. The biceps and triceps 
reflexes were questionable because of movements during tlie exam- 
ination. The umbilical, cremasteric, patellar and Achilles reflexes 
were absent. Plantar stimulation caused no response. The ICernig 
was questionably, negative. The legs, while not paralyzed, were 
more or less flaccid. 

The lungs were hyperresonant on both sides witli moist gurgling 
rales everywhere. The impairment was most marked over the 
posterior apices. The heart was negative, except for a soft systolic 
murmur. The abdomen was tyunpanitic with gas. The urinary 
bladder was distended. Catheterization was necessary. The tern- 
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perature varied from 100° to 102°. Pulse was 110 to 180 and res- 
piration 30 to 60 at the time of death. 

The urine was clear, specific gravity 1018, with a trace of albumin 
and a few red blood cells in the sediment. 

The blood examination showed hemoglobin, 75 per cent; red 
blood cells, 4,000,000; white blood cells, 15,450; polymorphonu- 
clears, 89 per cent; large lymphocytes; 4 per cent, small lympho- 
cytes, 2 per cent; large mononuclears, 5 per cent; blood Wassermann, 
+ + + + positive. 

The spinal fiuid was underpressure; globulin -f-f-f -T, cells 150; 
large and small mononuclears with many of the larger cells 
showing ameboid movements. Mastic 111000. The spinal fluid 
Wassermann was negative. 

Auto'psy. The meninges were markedly congested. The spinal 
fluid was excessive. Small whitish areas were present over the 
sulci and convolutions, but they were not of definite tubercle for- 
mation. All the small vessels were much congested. The pia was 
elevated, due to increased fluid beneath. 

The right lung showed diffuse hj^iostatic bronchial pneumonia 
with small calcareous nodules at the apex, together with small 
abscesses. The left lung showed congestion and small nodules in 
the upper lobe. The heart showed scleroses of the coronary arteries 
and of the mitral valves, together with an early aortitis and definite 
atheromatous changes in the aorta. There were caseating glands 
about the pancreas and spleen and extension caseation into the edge 
of the spleen. The kidneys showed congestion and moderate 
secondary contraction. Definite tubercles were seen in both the 
spleen and the kidneys. 

The microscopical examination showed many tubercles of varying 
sizes and age in the lungs. The lymph glands, spleen and liver 
showed many tubercles, some with caseation. The heart showed 
some albuminous degeneration of the muscle and there was early 
sclerosis of the aorta. 

Central Nervous System. Microscopically, the pia-arachnoid drew 
immediate attention. It was not much widened between sulci, 
but many small lymphocytes, plasma, cells and small and large 
phagocytes (macrophages) were seen in all areas examined. Over 
and in the sulci the infiltration was very dense and in many places 
breaking down of the infiltration mass was seen, indicated by the 
presence of many polynuclear leukocytes scattered through the 
mass and especially in the center of the mass. Many tubercle 
bacilli were seen in these areas. 

The meningitis was most severe over the medulla, pons and 
peduncles, and vessels passing in from the meninges in these areas 
frequently showed considerable infiltration by plasma cells, small 
Ijunphocytes and polyblasts for some little distance from the margin 
of the section. 
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T1i 6 epciidynia/ of tlio aquoduct of Sylvius and tlic-fourtli vontriclG 
showed much proliferation in many small patches, and in some areas 
it was infiltrated by plasma cells, lymphocytes and potynuclear 
leukocytes. In the gray substance around the aqueduct occasionally 
a focus of infiltration was seen around vessels. Focal infiltrations 
were also seen on the ventricular margins of those sections of 
thalami and caudate that were examined, and several rather large 
foci were seen scattered irregularly through the caudates.^ The 
portions of lenticular nuclei examined were free from foci. No 
foci were observed in the cranial nerve nuclei. 

The choroid plexuses from the lateral and fourth ventricles showed 
dense infiltration into some of the villi by plasma cells, lymphocytes 
and phagocytes. The infiltration followed the vessels into the 
villi and occupied all the tissues of the supporting connective tra- 
beculie and resulted in complete destruction of large numbers of 
the secreting cells. The plexus of the fourth ventricle was more 
involved than that of the lateral ventricles. 

All bloodvessels were overfull with blood and occasionally there 
was an excess of polynuclear leukocytes and IjTOphocj'^tes in their 
lumina. Their coats showed no alterations. The adventitial 
lymph spaces were much dilated and frequently packed with plasma 
cells and Ijunphocytes in the meningitis areas; especially in the 
small foci described above in tlialami, pons, etc. 

The nerve cells in the cortex were all edematous, showing folding 
of the nuclear membranes, and pale finely granular protoplasm. 
Many were much more severely altered, some appearing as frag- 
ments. Axonal reactions were rarely seen. Occasional myelin 
balls and swollen and discolored axis cylinders were shown by the 
Alzheimer-Mann’s stain. The nerve fibrils were difiBcult to stain 
in Bielschowsky’s stain, but when demonstrable showed slight 
change. 

Satellitosis was increased. Both glia fibers and glia cells were in 
great excess in the molecular layer, where many very large prolifer- 
ating cells were seen. The glia was increased to some extent in 
both white and gray matter aside from the molecular layer, and, 
many ameboid cells were seen. Rod cells were seen in the cortex 
and also in the pons and peduncles. The nerve cells of the pons, 
medulla, and basal ganglia Avere edematous, but very few shoAved 
any severe degeneration. The subependjunal glia Avas much 
increased, but proliferating cells AA’-ere much smaller in size and more 
regular in form (small OA'^als) than the submeningeal glia. 

Pathological Diagnosis. Chronic myocarditis; aortitis; pulmon- 
ary tuberculosis; chronic nephritis; tuberculosis of Runph glands, 
spleen and liver; tubercular encephalitis; granular ependjonitis; 
tubercular meningitis; diffuse degeneratiA^e changes in nerA^e cells 
of cortex; progressive alteration in the neuroglia cells of the brain. 
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Case V.— 0. S., aged thirty-one years. The patient was very 
drowsy, mentally unclear and retarded in such a manner that a 
history other than that of a recent sore throat and a diplopia was 
unobtainable. 

Examination. The patient was a well-developed male. He 
lay in bed stuporous or drowsy and was aroused with great diffi- 
culty. He mumbled incoherently in Polish. When stimulated by 
sharp commands such as, protrude the tongue, he put it first to the 
left then to the right with marked eoarse tremors and twitchings. 
The arms were in almost constant motion. He often clutched both 
hands and had a decided tendency to pick at both the genitalia 
and his tongue. There was a marked drooping of the eyelids, 
more particularly of the right. The pupils were small and reacted 
sluggishly to light. The right pupil deviated to the right, while 
the left was centrally placed. The patient was able to elevate the 
eyelids when commanded to do so. Nasal and aural cavities were 
negative. There was no evident muscular paralysis. The neck 
was slightly stiff. The biceps, triceps and patellar reflexes were 
not obtained, Achilles slightly present. The Babinski, Oppenheim, 
Gordon and Kernig were negative. The superficial reflexes were 
uncertain because of marked muscular twitchings. These were 
present in the arm muscles and legs, but more marked about the 
lower thorax and upper abdomen. 

The lung examination showed slight harshness of breath sounds, 
otherwise negative. There was moderate tachycardia of the heart. 
The abdomen was negative. Blood-pressure, 125/85. 

The patient became more stuporous during the second and third 
day. He was almost insensible to pin pricks. The convulsive 
twitchings were more marked. There was a semihiccough in the 
convulsive twitchings about the lower thoracic and abdominal 
muscles and diaphragm. On the fourth day the patient was men- 
tally more clear. He stated that he had been sick for five weeks 
with apparent hj'peractivity and inability to sleep, together with 
severe pains in the arms and legs. He stated that his mind had 
been “foggy” and unclear, and that he had “seen double” many 
times. The following day he died from apparent cardiac exliaustion. 

The urine examination was negative. The blood showed 10,000 
white blood cells with 80 per cent poljunorphonuclears, 10 per cent 
small lymphocytes, 2 per cent large lymphocytes, and 4 per cent 
transitionals. The spinal fluid was clear, it flowed freely. Glob- 
ulin was present as a trace. The cells were 80 per cc, mostly small 
mononuclears. The spinal fluid Wassermann was negative. The 
temperature varied from 103° to 106°, the pulse from 120 to 150; 
respiration 30 to 40. 

The clinical diagnosis was lethargic meningo-encephalitis. 

Autopsy. Autopsy showed marked congestion of the meninges 
with increased cerebral spinal fluid. The brain itself was distinctly 
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red due to congestion. The lungs showed some adhesions about the 
left apex with a few old calcareous tubercles. The heart was norinal ; 
the aorta showed a few athermatous plaques in the lower portion. 
The aortic valves were somewhat sclerotic. The abdomen was 
negative except for a few adhesions about the gall bladder. The 
kidneys were negative, except for fetal lobulations. The spleen 
was somewhat contracted. 

Microscopical Examination. This showed a few old tubercles in the 
lung tissue. The connective tissues of the spleen were increased. 
There was moderate inflammation of the kidneys. 

Central Nervous System. Microscopically, the rneninges of all 
portions examined showed small hemorrhages, which distended the 
membranes. These hemorrhages were most notable over the cere- 
bellum. Aside from the widening caused by these hemorrhages, the 
meninges were very slightly increased in width in small patches 
where an infiltration by small lymphocytes and occasional plasma 
cells were seen. Here and there small patches of rapidly prolifer- 
ating fibroblasts were seen, and in some areas granular cells were 
already filled with the debris from the small hemorrhages noted. . 

All the bloodvessels Avere congested. The adventitial coat as 
a rule showed no marked alterations, the elastic membrane was 
swollen. The endothelial cells were extremely swollen, and cells 
Avere frequently seen loosened at one or both ends and floating 
into the lumen of the vessel. Mitoses were occasionally seen in 
the endothelial cells. Polymorphonuclear leukocytes were seen 
occasionally in the lumina.- No infiltration of the adventitial 
l>Tnph spaces was seen in any sections of the cortex examined, but 
the portions of thalamus, lenticular nuclei, peduncles, pons, and 
medulla examined shoAved many small foci of plasma cells, small 
lymphocytes, occasional mast-cells and polyblasts around the 
smaller A'^essels, preeminently around the veins. The arteries as a 
rule showed no infiltration. Plasma cells Avere also frequently 
seen in the adAmntitial lymph spaces of the capillaries in greater 
numbers in the neighborhood of the above foci. An occasional 
polyblast, containing lipoid pigment, AA^as seen in the adventitial 
Ijmiph spaces. The lenticulars Avere involved to a much lesser 
extent than the thalami, pons and medulla, and the lesions AA^ere 
practically all in the globus pallidus. The substantia nigra shoAA’'ed 
more foci and of much larger size than in any other location, but 
the lesions AA^ere not limited to these areas. The third nerve nuclei 
AA’ere inA-aded. 

The lesions in the medulla were very numerous and very diffuse, 
sparing, lioAA^eA^er, the olivary regions and the pyramids. Very 
small hemorrhages or more properly diapedeses Avere seen in the 
peduncles, medulla and basal ganglia. The locus ceruleus AAms espe- 
cially riddled with small infiltrative foci, and foci AA'ere disseminated 
through all that portion of the pons dorsal to the median fillet. 
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The nerve tissues of the cortex, as a whole, showed severe edema, 
giving it a honeycombed appearance. The nerve-cell changes of 
the cortex varied greatly in the different layers. The small and 
medium-sized p^Tamidal cells showed severe acute alterations. The 
protoplasm was composed of fine granules, and the nuclei were 
frequently dark, discolored and irregular in form. The deeper 
cell layers showed much less alteration, the large motor cells were 
practically normal. The nerve cells in the basal ganglia, pons, 
medulla and peduncles on the other hand showed comparatively 
little alteration. A few nerve cells were destroyed by the immedi- 
ate presence of an inflammatory focus, but others appeared quite 
normal. 

Glia reactions were not very marked, Satellitosis was not 
increased. A certain number of ameboid cells were seen in the white 
substance, and in the thalamus and peduncles there were a few very 
small remnants of an older inflammatory process that showed as a 
lack of nerve cells and an excess of glia cells in the area, but none of 
the large actively proliferating forms of glia cells were seen. 

Many amyloid bodies were seen scattered here and there in the 
neighborhood of the ventricles. The axicjdinders in the neigh- 
borhood, of the foci occasionally showed a swelling and tortuous 
outline, and myelin clumps and bodies were seen lying in the tissue. 
The nerve fibrils were unusually resistant to Bielschowsky’s stain, 
but showed no other abnormalities. 

Pathological Diagnosis. Old healed pulmonary tuberculosis; men- 
ingeal hemorrhages; acute leptomeningitis; acute proliferation and 
degenerative changes in cerebral bloodvessels; multiple focal encepha- 
litic lesions in basal ganglia, pons and medulla; multiple miliary 
hemorrhages in basal ganglia; edema of cortex; localized acute 
degenerative changes in cortical nerve cells; pathological process 
of lethargic encephalitis. 

Case VI.— R. J,, laborer, aged twenty-nine years. The patient 
was brought to the hospital because of his semidelirious condition. 
The only complaint was that of diffuse bodily pains. 

Present Illness. Illness began about thirty days ago with sore- 
ness in the chest, general weakness and a feeling of being tired, 
headache and persistent pains up to a few days before entrance. 
At this time the pains became more aggravated, and the patient 
partially uncontrollable. 

Examination. This showed the patient to be a Avell-nourished 
male lying in bed partially restrained. He was untidy and appar- 
ently semiconscious. He was partially aroused, however, at a sharp 
command, and was fairly well oriented and answered questions 
fairly well. 

He had a diffuse burn over the chest, back and hips, together with 
a macular rash over the entire body, due to the reaction of mustard 
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plasters, wliicli were applied previously, because of pain. There 
was a diffuse muscular twitching over the entire body, but more 
marked over the abdomen and lower thorax. He could not lie 
still because of the twitching. The most marked involuntary 
twitchings were about the face, right shoulder and lower thoracic 
muscles, together with a “diaphragmatic jerk.” 

The pupils were slightly contracted; they reacted neither to light 
'nor in accommodation. There was no eye-muscle involvement and 
the tongue protruded straight. There was no facial palsy. The 
biceps, triceps, umbilica, cremasteric and patellar reflexes were 
absent. Oppenheim, Babinski and Chaddock gave no response. 
Kernig was negative. 

Two days later there developed a marked external rectus palsy 
of the right, and less marked palsy of the left eye. All deep reflexes 
were absent. The patient was more unclear; he could scarcely 
be aroused. When he was aroused he carried out commands fairly 
well, many times he did not do so even when spoken to in his own 
language. The eyes were closed for the greater part of the time. 
The patient developed retention of urine. He became comatose 
and died on the following day. 

The urine examination was negative. The blood examination 
gave 12,000 white blood cells with 68 per cent polymorphonuclears, 
12 per cent lymphocytes, 14 per cent small lymphocytes, 4 per cent 
large mononuclears and 2 per cent transitionals. Blood Wasser- 
mann was negative. The spinal fluid flowed freely. It was clear, 
with 21 small mononuclears per cc. Globulin was present as a 
trace. The spinal fluid WassermanA was negative. 

Clinical Diagnosis. Diagnosis was meningo-encephalitis lethargica. 

Autopsy of the head only was permitted. The dura was adherent 
over the left side of the skull cap. The meninges were much con- 
gested. The brain itself was definitely red, due to the congestion 
of all the small vessels. The cerebral fluid was increased. Fluid 
from a ventricular puncture when cultured showed a diplococcus. 
The brain was preserved in 10 per cent formalin for detail study. 

Central Nervous System. Macroscopically, the meninges and brain 
were very congested, the basal bloodvessels were somewhat lessened 
in size and contained small sclerosed patches. The pia-arachnoid 
was rust colored in places. There was a small hemorrhage at the 
anterior edge of the left internal capsule. 

Microscopically, there were small foci scattered through the 
dorsal part of the medulla, in which the vessel walls were infiltrated 
with small Ijunphocytes, plasma cells and polyblasts. These often 
contained lipoid substances. The capillaries in the thalami and 
basal ganglia were bordered by plasma cells. The bloodvessels as 
a whole showed no tliickening of the adventitia, but showed swelling 
of the elastic and endothelial coats. Plasma cells were also seen 
along the capillaries in the thalami and subthalamic regions, in 
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the peduncles and in the gray substance of the pons. In the right 
caudate nucleus they were present in a few widely separated foci, 
and there were a few in the left globus pallidus. The vessels were 
all engorged and diapedeses had taken place in a few areas. A good 
deal of lipoid material was seen along the lymph spaces, and in one 
arteriole in the right anterior central region a few small lympho- 
cytes were seen in the adventitial lymph spaces. The fatty degen- 
eration in the smallest arterioles formed at times a complete ring, 
every adventitial cell being degenerated. This condition was seen 
especially in the caudate and lenticular nuclei and in the peduncles. 

The pia-arachnoid was thin and for long stretches perfectly normal, 
aside from the unusual distention of the bloodvessels. In some 
areas there was a very moderate degree of infiltration by small 
l3Tnphocytes and polyblasts, the latter much in excess of the lympho- 
C3'tes and mostly filled with pigment. Rarely a plasma cell was 
seen. 

The nerve cells in the cortex varied very much in their pathology. 
Manj'- of the largest cells were normal. Many cells showed acute 
swelling with pale, finely granular bodies and clear swollen nuclei; 
others were much more seriously affected, the nuclear membrane 
being folded and irregular and the nucleoli flanked bj^ small satel- 
lites. Man}’’ axonal reactions were seen. No loss in myelin sheaths 
was observed. 

Satellitosis was considerably increased and in the Mann-Alzheimer 
stain man}’^ pyknotic glia cells were seen, some having a ragged proto- 
plasm. The nerve cells in the areas invaded by foci showed remark- 
abl}’’ little alteration, only those cells in the focal area being affected. 
The glia in the affected areas showed considerable proliferation, 
but no ver}’ large cells, most of the cells being small, with fairly 
normal nuclei and small protoplasmic bodies. 

Pathological Diagnosis. External pacbjuneningitis; multiple 
encephalitic lesions in medulla and basal ganglia; acute reactive 
and proliferative changes in cerebral bloodvessels; localized acute 
degeneration of cortical nerve cells; localized progressive glia 
reactions; pathological process of lethargic encephalitis. 

Case VII.— B. A., aged twenty-one years. There was no his- 
tory other than that of pains in the head of one month’s standing. 
The patient understood but little English and was primarilj'^ of low 
mentality. • 

On examination, the patient was a well-developed male lying in 
bed. He was so stuporous that he could onl}'^ be aroused with the 
greatest difficulty. 

There was no ptosis of the eyelids and no definite drooping, 
although the lids were held closed most of the time. The pupils 
were smaller than normal and reacted sluggishty both to light and 
in accommodation. The extrinsic muscles reacted normall3^ 
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There was no facial paralysis, perhaps a slight drooping of the left 
corner of the mouth. The tongue protruded straight; nasal and 
aural cavities were negative. The deep reflexes were all negative, 
the skin reflexes were apparently negative. There was a marked 
stiffness and rigidity to the neck muscles. Fle?:ion and extension 
of the thigh and leg caused pain and stiffening of the muscles. 

There was a definite tachycardia of the heart. The lungs showed 
some impairment, especially at the left apex, with definite harshness 
of the breath sounds over both upper lobes. The abdomen was 
negative except for suprapubic fulness. 

Thirty cc of spinal fiuid under considerable pressure was removed. 
This made the patient slightly more rational and to some extent 
relieved the headache. 

The patient had a persistent retention of urine. The amount 
of urine obtained by catheterization varied from 1600 to 2000 cc 
in the twenty-four hour period. 

On the fourth day in the hospital, 25 cc of spinal fluid was again 
removed, with slight improvement in the patient’s condition. 

On the seventh day of observation there was a definite change 
in the neurological examination. The patient responded somewhat 
better to commands. In the pupils no definite reaction could be 
observed either to light or in accommodation. The pupils were 
about equal, but somewhat smaller than normal. The right lid 
had. a definite ptosis of small degree. A definite external rectus 
palsy on both sides was present. The facial movements were 
normal. The biceps and triceps reflexes were present but dimin- 
ished. The patellar and Achilles were absent for the first time. 
The Oppenheim, Gordon, Babinski and Chaddock were normal. 

Retention of urine^persisted together with the increased volume. 
On the ninth day partial drainage of 45 cc of the spinal fluid was 
done with but slight improvement in the patient’s condition. He 
died on the tenth day. 

The urine showed a specific gravity of 1016, some albumin, a 
few pus and red blood cells in the sediment. 

The blood report gave 3,900,000 red blood cells; 9000 white blood 
cells with 65 per cent hemoglobin; poljonorphonuclears were 86 
per cent; eosinophiles, 1 per cent; large lymphocytes, 1 per cent; 
^all lymphocytes, 11 per cent; large mononuclears, 1 per cent. 
The blood Wassermann was negative. 

The spinal fluid was clear on three occasions and showed 400, 
450 and 230 cells per c.mm. The pressure and amount was 
always increased. The globulin was always heavy. The Wasser- 
niami on all occasions was negative. The cells were mixed large 
and small mononuclears. The large cells in many instances were 
definitely ameboid in character. 

The temperature varied from 100° to 104°, the pulse gradually 
ascended from 70 to 140, respiration from 20 to 30. 
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An unsuccessful attempt Avas made to demonstrate tubercle 
bacilli in the spinal fluid. 

Aiiiopsy. This showed thickening of the meninges. There were 
no definite tubercles. There was a marked venous congestion of the 
pia. The cerebrospinal fluid was much increased, although fairly 
complete drainage was instituted the day previous. The brain gave 
the general appearance of redness from the injection of the small 
vessels. In the apices and the axillar region of the left lung there 
were fairly numerous, old, healed, miliary tuberculous nodules. The 
heart and aorta were quite normal. The liver was somewhat enlarged 
and congested. The spleen was grossly normal. Both kidneys 
were definitely of the “borseshoe” type. They were slightly 
enlarged, somewhat granular AA^hen stripped, with marked fetal 
lobulations. The gastrointestinal tract was normal. The micro- 
scopical examinaiion showed the lungs to be congested and num- 
erous miliary tubercles. The heart Avas negative except for cloudy 
swelling; pancreas was normal. The liver showed congestion, 
many tubercles were present in the spleen. The kidneys AA^ere 
congested together with dilatation of tubules and sclerosis of some 
of the glomeruli. 

Central Nervous System. At the aiiiopsy, the brain was white and 
showed extreme congestion of the meningeal vessels. The pia-arach- 
noid was opaque. There was moderate internal hydrocephalus. 

Microscopically there were seA’^eral small hemorrhages scattered 
through the pia-arachnoid. All portions of the pia-arachnoid that were 
studied showed a severe type of tubercular meningitis with many 
tubercle bacilli. The posterior A'^elum, the choroid plexus of the 
fourth A'entricle and the subependjmial tissue of the basal ganglion 
showed A'essels densely infiltrated by small Ijonphocytes, plasma 
cells and small and large phagocytes. The Aulli of the choroid 
plexus in the region of the inflammatory reaction showed partial 
to complete loss of the secretory cells. The ependjmia was com- 
completely broken through by small glial proliferations. 

The meningitis was A'ery diffuse in all areas, but much more severe 
oA^er the medulla, pons and peduncles. In the denser portions 
many pohmuclear leukocjdes were present. No giant-cells were 
observed. The A^essels passing in from the pia of the medulla and 
in the raphe were infiltrated for considerable distance AAuth small 
hTnphocj'tes, but no plasma-cell infiltration of the capsule was seen, 
and mast-ceUs were absent. The A’^essels passing in from the region 
of the pons and peduncles were similarly infiltrated. There AA'ere 
foci, in which this infiltration was present, in the substantia nigra, 
in the third nerve nuclei, in the internal genieulate bodies and in 
the corpora quadrigemina. 

Inflammatory foci were seen scattered through the thalami and 
caudates and to much less extent in the lenticular nuclei. The 
nerA'e cells in all portions of the central nervmus system shoAA^ed 
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lack of chromatin and a very few cells showed axonal reactions or 
stained a dark color. The glia in the cortex was negative except 
for some porliferative and regressive phenomena in the molecular 
layer. The subependymal glia was enormously increased, especially 
where infiltrated vessels were seen, and there was very marked glia 
proliferation on the margins of the medulla, pons and peduncles. 
The bloodvessels showed no thickening of their adventitial or elastic 
coats, but the endothelia was swollen, proliferating and frequently 
floating loosely in the lumen of the vessels. 

Pathological Diagnosis. Chronic pulmonary tuberculosis; tuber- 
culosis of the spleen; multiple hemorrhage in the pia-arachnoid; 
tubercular leptomeningitis. 

Case VIII.— A. B., female, aged twenty-three years. The 
patient stated that she first became ill about one month previous 
to our examination with severe pains in the head (frontal and occipi- 
tal regions). Headaches and pains occurred periodically during 
the following weeks. At one time there was a severe pain in the 
foot for several days; later on similar pains were felt in the shoulder 
and arms. These pains recurred in various muscles of the body for 
about four weeks. The patient said she could not sleep at night 
more especially for the past week. She had been- “"sleepy all the 
time.^’ For about one week “double vision” was present. At 
the time of examination she thought she saw her friends at the bed- 
side at intervals and called to them and thought they touched her. 
Photophobia had been marked for about one week with definite 
drowsy feeling of the eyelids for tliree weeks past. At tlie same 
time there was a twitching of the muscles of the arms, legs, lower 
thorax and abdomen. 

On examination the patient did not appear very sick although 
she picked at tlie bedclothes and closed the eyes as in a mild sleep, 
especially when her attention was not sharply stimulated. Appar- 
ently she was rational but mentally retarded. Her headache was 
located by placing the finger on the frontal and occipital regions. 
There was a definite drooping of the eyelids without definite ptosis. 
The right eye did not turn so far to the right as the left eye turned 
to the left. The pupils reacted sluggishly both to light and in accom- 
modation. There was spasmodic twitching of the upper recti, 
midgastric, and the ninth, tenth and eleventh intercostal muscles. 
The biceps, triceps, umbilical, patellar and Achilles reflexes were 
normal. Plantar stimulation caused no response; no Kernig. 
I here was a slight stiffness in the neck muscles when the head and 
neck rotated. 

The lungs were negative. The heart-rate was increased. The 
abdomen was negative to palpation. 

1 u t gradually became weaker, respiration and pulse 

both became gradually accelerated. At the end of tlie first week 
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in the hospital there had occurred a definite progressive change in 
the neurological examination. At this time the pupils did not 
respond to light or accommodation tests. Both sides showed extra- 
ocular muscle palsies. The eyelids drooped, but were not paralyzed. 
There was a definite weakness of the left side of the face but the 
tongue was protruded straight. 

The biceps and triceps reflexes, while present, were distinctly 
diminished on the right side. The umbilical and patellar reflexes 
were absent. The Babinski, Oppenheim and Gordon reflexes were 
normal on the right with no response on the left. Flexion of the 
head caused pain in the back of the head. There was a definite 
weakness of the throat muscles on swallowing and coughing. There 
was a spasmodic movement of both shoulder muscles, together with 
an irregular spasmodic movement about the diaphragm, not depen- 
dent on respiratory movements, and irregular twitching of the lower 
thorax was present on both sides. The chest examination was 
negative. Four days later the patient voided involuntarily. At 
this time the patient’s heart became apparently much weaker. 
The neurological examination was about the same as before. Res- 
pirations were increased together with a “grunt.” There was a 
general harshness of the breath sounds with diffuse moisture at the 
bases. The heart-rate was much increased and decidedly weaker, 
producing a thready pulse. A vesicular rash of the neck, head 
and chest was present, due to irritation and persistent and marked 
perspiration. 

The urine was negative on repeated occasions. The blood showed 
4,400,000 red blood cells; 13,250 white blood cells; 78 per cent 
hemoglobin; polymorphonuclears, 70 per cent; large lymphocytes, 
10 per cent; small lymphocytes, 12 per cent; large mononuclears, 
6 per cent; transitionals, 2 per cent. Blood Wassermann was nega- 
tive. The spinal fluid was clear, under pressure, with a faint trace 
of globulin, 30 cells per c.mm. The Wassermann was negative. 

Drainage of the spinal canal on two occasions relieved the head- 
ache temporarily, but this was only a transitory result. Patient 
died on the thirteenth day in the hospital from general, but chiefly 
cardiac exhaustion. 

Clinical Diagnosis. Lethargic meningo-encephalitis. 

Autopsy. The dura was found markedly adherent. The men- 
inges were much congested. The vessels were dilated, but no 
nodules were present. The pia was distinctly cloudy, more dense 
than normal, and slightly elevated from the increased cerebrospinal 
fluid. The meningeal inflammation was probably greater at the 
base than over the vertex. The accessory sinuses were negative. 

The lungs showed hjqiostatic congestion, with a small area of' 
bronchial pneumonia. The heart was negative. The liver was 
negative. The kidneys showed fetal lobulation, otherwise negative. 
The ovaries, tubes, uterus, pancreas and spleen were normal. 
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Microscopical Examination. This was practically negative for other 
than slightly cloudy swelling, congestion and edema of all the organs. 

Central Nervous System. Autopsy showed a very edematous 
brain with extreme congestion of the meningeal vessels. The 
pia-arachnoid was not thickened or opaque, but showed many small 
hemorrhagic areas on the frontal and parietal lobes. The divisions 
of many sulci were agenetic in type. 

Microscopically, the pia-arachnoid showed many small hemor- 
rhages. Here and there were small areas of acute fibroblastic 
proliferation with a few small lymphocytes, plasma cells and poly- 
blasts. 

The bloodvessels were congested and frequently the whole lumen 
was packed with polynuclear leukocytes. The adventitial coats 
showed no alteration. The elastic membrane showed slight split- 
ting. The intima was sometimes congested with many of its cells 
small and shrunken. 

In the basal ganglia, peduncles, pons and medulla many vessels 
showed dense i^ltration of the adventitial lymph spaces by small 
lymphocytes, plasma cells and polyblasts. While the veins were 
more frequently involved than the arteries, an occasional artery 
was seen with a moderate amount of infiltration. A very marked 
infiltration of the capillaries by plasma cells was also seen. These 
foci were scattered irregularly through the caudates and lenticulars. 
Foci were numerous in the third nerve nuclei, the substantia nigra 
and the anterior corpora quadrigemina. The foci in the medulla 
were mostly very small and lay near the ventricle. Several foci 
of old inflammatory lesions were seen in the medulla, the caudates, 
thalami and peduncles. In these areas the nervous tissues had dis- 
appeared, and the space was apparently entirely occupied by glia 
fibers and cells. There was no marked glia reaction around the 
recent inflammatory foci. The glia in the cortex was somewhat 
increased in the molecular layer and many large spider cells were 
seen in the white matter along the border of the polymorphous 
cell layer. 

The nerve cells of the cortex were unusually pale, but retained 
their form. The nuclei showed a breaking up of the nuclear sub- 
stance with displacement of the pigment to the border of the nucleus, 
oometimes this granular appearance of the nuclear pigment was 
so marked that it gave a small pyramid cell the appearance of a 
gha cell. In other cells the nucleolus was still present, but two or 
three satellite-like bodies were near it. The nerve fibrils showed no 
alteration in Bielschowsky’s stain. 

The nerve cells of the basal ganglia, midbrain, etc., showed very 
little alteration, except when directly involved. 

Pathological Diagnosis. External pachymeningitis; hypostatic 
congestion of liuigs; bronchopneumonia; cloudy swelling; edema 
and congestion of all organs; edema of brain; hemorrhages of pia- 
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arachnoid; focal proliferative changes in pia-arachnoid multiple; 
focal encephalitic lesions in basal ganlia, peduncles and medulla; 
diffuse degenerative changes in cortical nerve cells; pathological 
process of lethargic encephalitis. 

Case IX.— R. C., aged sixteen years. The patient was admitted 
in an excited delirious state. No definite history was obtainable 
except that a friend said she had complained of a sore throat a few 
days previous. 

The patient on examination was actively agitated. There was 
no cooperation or response to questions. She was physically well- 
de^"eloped and negative on general examination, except for an 
increased heart-rate without other definite auscultatory findings. 

Neurologically, the knee-jerks were questionably absent. Accu- 
rate data concerning the reflexes was impossible to obtain, due to 
the very generalized choreiform movements of the entire. body, but 
more especially of the arms and face. It was necessary to restrain 
the patient with a sheet. 

A small infiltration about the left elbow developed, from which a 
streptococcic pus was obtained. 

The temperature (rectal) was constantly elevated, ranging from 
102° to 104°. The heart-rate was regular and varied from 120 to 
160. It gradually increased as the disease progressed. 

The white blood cell count was 14,000; polymorphonuclears, 
78 per cent; large lymphocytes, 9 per cent; small lymphocytes, 8 
per cent; large mononuclears, 3 per cent; transitionals, 1 per cent. 
The urine (catheterized) was negative. The lumbar puncture was 
done, of necessity, under ether anesthesia. The fluid was clear, 
cells 3 per c.mm. The Wassermann was negative both on blood 
and spinal fluid. 

Clinical diagnosis was chorea insaniens of acute streptococcic 
origin. The possibility of an acute form of lethargic encephalitis 
of the choreiform type, however, was suggested by the attending 
neurologist. The active muscular movements were considered to 
be of central origin, due to stimulation by irritation. 

The patient died on the seventh day in the hospital, chiefly from 
cardiac exliaustion. 

Autopsy (two-hour postmortem). Head: The dura was quite 
firmly adherent over the entire skull cap. The brain was markedly 
congested, grossly verj’^ red, with marked increase of fluid beneath 
the pia in the sulci. A right anterior ventricular puncture gave a 
slightly cloudy fluid, from which short-chained streptococci were 
cultivated. The accessory sinuses were negative. The brain was 
suspended in 10 per cent formalin for detailed study. 

The lungs showed moderate congestion. The heart was but 
slightly enlarged. There were a number of fragile vegetations along 
tlie margin of the mitral valves. Cultures gave a short, chained 
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streptococcus. The spleen was quite soft and congested. The 
organs otherwise were grossly negative. Microscopically, the heart 
valves showed a small round-celled infiltration with some degenera- 
tion and necrosis. The liver showed edema, congestion and the 
kidneys slight cloudy swelling. 

At autopsy the brain wasTioted as very bright red, with many 
small submeningeal hemorrhages. 

Microscopically, the most prominent element in the picture was 
severe edema of all the tissues, engorgement of all bloodvessels 
and hemorrhages. These were severe in and under the pia-arachnoid 
and of moderate degree in all other locations. In addition a small 
number of infiltrative foci of very small extent were seen. These 
never formed a real sheath around any vessel, and affected a small 
area only. The infiltrative cells were lymphocytes with occasional 
polyblasts. Many vessels were filled with white blood cells. The 
areas of predilection of the foci were: medulla, midbrain and 
thalami. Although the infiltrative foci were very small in extent 
and number, their seat was that usual in lethargic encephalitis and 
with tire multiple hemorrhages, general edema, moderate nerve-cell 
degeneration and moderate glial reaction, formed a fairly character- 
istic picture of that disease. 

•Case X.— A. J. The patient was a large adipose Lithuanian 
woman of approximately twenty-five years. She neither under- 
stood^ nor spoke English. She was brought to the hospital from a 
rooniing-house by the police ambulance, because of a delirious 
mania said to have been precipitated by the desertion of a fellow 
countryman paramour. 

Under observation she was continually excited, untidy, with no 
regard for her personal appearance. She sang incoherently . and 
littered baby-like calls. It was necessary to restrain her, and when 
so restrained in bed, she kept up continuous oscillatory, mastur- 
batory movements, with a succession of short excitement periods. 

Because of the excitement and resistance the physical examina- 
tions were never complete. On entrance there was no fever, axillary 
or rectal. The heart and lungs were apparently normal. There 
were unquestionable changes in the light reactions of the e 3 ’es. 
The reflexes could not be accuratelj'' determined. 

Catlieterized urine examination was quite negative. 

The blood Wassermann was H — 1- -}- positive. 

Under ether anesthesia a lumbar puncture was made. The fluid 
flowed freely. It was clear and contained 40 white mononuclear 
cells per c.mm. The globulin was + +-!"+• The Wassermann was 
positive with 0.8 cc and the mastic was 444432100. 

Alercurj’^ intramuscular^^ together with arsphenamine intra- 

enouslj^ and spinal drainage under anesthesia with the reinjection 
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of autogenous serum, did not apparently affect the course of her 
disease. 

During the third week in the hospital the patient developed a 
slight fever and coincidently a purulent discharge from the right 
ear. As the patient did not speak English at all and Lithuanian 
only unintelligently and made no demonstration of having pain, 
middle-ear infection was not suspected. The left ear, on examina- 
tion showed a bulging membrane. 

With the coincidence of an acute infection and the exhaustion 
asthenia the heart quite suddenly became- irregular and rapid. 
The temperature was 100° axillary. There was no definite clinical 
evidence of meningeal inflammation before death. 

At aiiiopsy the dura was slightly more adherent than normal over 
the vertex and at the base. The cerebrospinal fluid was increased. 
The pia was injected. There was no evidence of pus. The con- 
volutions showed no gross atrophies. 

The mastoid cells when opened were both filled with a seropuru- 
lent material. The accessory respiratory sinuses were negative. 

Except for increase in body fat, some atheromatous plaques in 
the aorta and renal congestion, the general autopsy findings were 
negative. 

Central Nervous System. The autopsy showed marked congestion 
of vessels of the meninges, the pia-arachnoid thickened and opaque, 
agenetic sulci, and granular ependymitis of the fourth and lateral 
ventricles. 

Microscopically, wherever the pia-arachnoid was present, a more 
or less intense meningitis was seen. The fibroblastic elements 
showed some proliferation. There were large numbers of plasma 
cells, mast-cells, small lymphocytes and some polyblasts lying in 
the meningeal tissues. 

The bloodvessels had practically normal coats, but the adventitial 
lymph spaces were much distended and often packed with plasma 
cells and lymphocytes. The capillaries in all parts of the cortex 
examined were infiltrated more or less by plasma cells. This infil- 
tration was much more marked in the frontal than in other regions. 
Considerable lipoid pigment was seen along the vessels. The 
bloodvessels of the raphe in the medulla, at the level of the twelfth 
nerve nuclei, showed some round-celled infiltration. 

In the pons several- densely-infiltrated vessels were seen in,, the ^ 
fifth nerve muclei, and in the midbrain plasma-celled infiltration 
of the capillaries was general. Infiltrated vessels were also seen 
in the third nerve nuclei, in the red nuclei and the substantia nigra. 
The ependjnna of the aqueduct at this level was irregularly but 
riiarkedly proliferated and showed infiltration by plasma cells and 
lymphocytes. Plasma-celled infiltration of the capillaries was not 
so general at this level as in the pons. 

Infiltrated vessels were seen scattered through the thalami and 
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the caudate nuclei, and in the caudates in particular there was very 
general plasma-celled infiltration of the capillaries, much more than 
in the anterior central and calcarine areas. 

There was no’ loss of nerve cells and tire individual cells showed 
remarkably little severe change. In general, they were very pale, 
the chromatin which remained being in fine granules. The nuclear 
membranes were folded and the nucleoli were frequently broken up 
into small fragments, and when a distinct nucleolus was still present, 
as in the majority of cells, there were two or three small accessory 
bodies. Fatty degeneration was slightly in excess of the normal. 
No alterations were seen in Bielschowsky’s fibril stain. 

The fibrous glia was much increased, especially in the molecular 
and polymorphous layers, and large numbers of glia cells in all areas 
showed regressive alterations, the nuclei being small, pyknotic and 
irregular in form. By the AlzheimerrMann stain many spider cells 
of unusual size were seen. Rod cells were present in large numbers, 
and many of these presented transitional forms, some bent at an 
acute angle, others showing a branching of the protoplasm at one 
end, etc. Ameboid cells were not seen. 

Pathological Diagnosis. Acute purulent mastoiditis; early cardio- 
vascular syphilis; subacute leptomeningitis; chronic meningo- 
encephalitis; histopatliological reactions of general paresis. 

Case XL— A. W. The patient was a white male, aged twenty- 
one years. No definite history was obtained, as he was taken from 
a room in a semicomatbse condition by the police. It was said 
that there were gas fumes about his room. 

On examination, he was found to have a temperature of 102°; 
pulse of 140, and respiration, 36. The heart, lungs and abdomen 
were quite negative. There was a purulent mucus discharge in 
the posterior pharynx. The neurological examination showed all 
superficial reflexes to be absent. Positive Babinski on the left; a 
marked reflex of defense on tlie right, with a questionable Babinski, 
There was- no paralysis of the extremities. Patellar reflexes were 
slightly increased. Kernig was doubtful. 

The pupils were small and slightly irregular in outline, but the 
direct and consensual light reflex was present. It was impossible 
to test accommodation. The eye grounds were negative except for 
some increase in redness about the nerve head. There was no 
involvement of the eyelids or extrinsic muscles in so far as examina- 
tion could be made, 

Tlie ears both showed retraction of the tjunpanic membrane. 

The left membrane apparently had been perforated at some time 
previously. There was no discharge and no evident mastoid 
involvement. 

Anteroposterior stereoroentgen-ray films and lateral films showed 
tlie outline of all the sinuses. They all apparently contained air. 
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The sphenoid especially showed a definitely thickened lining mem- 
brane. They did not suggest a sinus empyemia as was noted later. 
The patient became restless and moaned most of the time. The 
temperature gradually increased to 109° F., before death on the 
third day. 

The catheterized urine examination was negative. The blood 
count showed white blood cells 17,950; polynuclears, 85 per cent; 
large ljuhphcjdes, 4 per cent; small lymphocjdes, 5 per cent; large 
mononuclears, 2 per cent; transitionals, 4 per cent. 

The blood Wassermann was negative. The spinal fiuid was clear, 
fiowed freely, cells and globulin were not increased. Wassermann 
and mastic reactions were normal. 

Autopsy. Autopsj'' showed that the dura was quite firmly adher- 
ent over the vertex and base of the skull. The meninges were 
markedly congested. All the small vessels over the convolutions 
were filled with bright blood. All the veins were engorged with 
dark blood. 

^Wien the membranes were removed from the bone over the mas- 
toid cells a dark discoloration of the bone was noted. There was 
no marked local meningeal reaction in these areas. The inner table 
of bone in these parts was easily removed with the point of a knife, 
opening the mastoid cells. They were voluminous on both sides. 
The uppermost cells on both sides were filled with a thin reddish 
fiuid. The venous sinuses were not thrombosed. 

The sphenoid and both ethmoids were filled with a foul, thick 
pus. The lining membranes of the cells were much thickened, and 
darkly colored, due to changed blood. There was no gross evidence 
of any direct path of infection between the sphenoid, ethmoids and 
meninges. 

The right lung showed some old healed tubercles at the apex. 
Except for congestion, the heart, liver, kidneys, pancreas, spleen, 
stomach and intestines were negative. 

At autopsy the brain appeared markedly congested, the small 
arteries over the convolutions being filled with bright fed blood and 
the veins engorged by dark blood. The basal bloodvessels were 
rather small and showed some slight thickened patches. 

The pia-arachnoid was rust-stained over the frontal poles. Small 
punctate softenings were seen in both globi pallidi. 

The left hemisphere of the cerebellum was considerably smaller 
than the right. 

Microscopically, the pi'a-arachnoid showed no increase in width in 
general, but in many areas, notably in the cerebellum and right 
Ammon’s horn, hemorrhage had taken place, spreading the tissues. 
In the Ammon’s horn the hemorrhage had already begun to organ- 
ize, showing proliferating fibroblasts, also large numbers of poly- 
blasts were present. The adjacent edges of the cortex had been 
invaded by the hemorrhages in several places. 
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All bloodvessels were excessively engorged with blood to such an 
extent that the cortical architecture was much disan-anged. ^ The 
adventitial coats showed no alteration, but the elastic was slightly 
swollen. The endothelial cells of the vessels showed very active 
proliferation, many mitoses being seen and the cells were excessively 
swollen. Diapedesis was constant in all sections, but larger masses 
of blood, real hemorrhages, were also seen to a slight extent in the 
cortex, but more marked in the medulla and the globus pallidus of 
eaeh side. In the medulla several vessels were seen in which the 
adventitial lymph spaces were packed with small lymphocytes and 
polyblasts, but no plasma cells were observed. 

In both the right and left globus pallidus vessels were seen with 
a moderate amount of infiltration by small l;\Tnphocytes and mast- 
cells. Most noticeable of all was the very active proliferation of 
adventital tissue around the vessels where constant mitoses rvere 
seen in great numbers. Several foci were seen in both nuclei where 
a vessel was surrounded by large masses of poljmuclear leukocytes 
invading the tissue in all directions. Many degenerated foci were 
seen, some recent, showing hemorrhage with the beginning of phago- 
cytosis and others older, some almost devoid of all cellular elements, 
others were paeked with small phagocytes containing fat (granular' 
cells) and still others where granular cells were present, but glia 
and connective tissue predominated. The left lenticular showed 
the same conditions as seen in the pallidi. Granular cells were 
scattered throughout all portions of the sections examined, both 
near and at a distance from vessels. These were frequently seen 
dividing both mitotically and amitotically and were probably both 
mesodermic and gliogenous in origin. 

The nerve cells of the cortex were practically all in the first stages 
of dissolution of the protoplasm. Their bodies were finely granular 
and pale. The nucleoli showed invariably a splitting up of their 
substance into three or more bodies, frequently arranged in a row or 
in star form (a process considered by the Spanish school to be an 
attempt at^ proliferation by mitoses). There was some excess of 
satellitosis in the cortex, but it was not at all marked. There was 
also some proliferation of glia cells where hemorrhage had invaded 
the cortical margin and especially when organization had already 
begun in the hemorrhage. This condition was specially notable in 
the cerebellum. 

Pathological Diagnosis. Acute purulent mastoiditis; old healed 
tubercles of lung; congestion of body organs; cerebral congestion; 
localized meningeal hemorrhages; acute proliferative changes in 
cerebral vessels; multiple cortical hemorrhages; multiple focal 
encephalitic lesions, chiefly in the basal ganglia; severe degenerative 
changes in cortical nerve cells; histopathological process of lethargic 
encephalitis. ® 
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DIFFERENTIAL CLINICAL DIAGNOSIS. 

In the group of cases we haA'^e presented the following disease 
entities must be considered : Meningo-encephalitis lethargica, tuber- 
culosis, meningo-encephalitis, syphilis of the central nervous system, 
tetanus, streptococcic meningo-encephalitis and chorea insaniens. 
In addition to these conditions acute cerebral manifestations are 
seen in botulismus, cerebral tumor, typhoid fever, acute delirium 
in hysteria, tiypanosomiasis, uremia, anterior poliomyelitis, and 
epidemic cerebrospinal meningitis. 

Botulismus usually is associated with a definite history of food 
poisoning, with severe acute gastrointestinal symptoms together 
with some cerebrobulbar symptoms. The infective agent may be 
discoA'ered and the clinical course of the disease is usually afebrile. 

Typhoid is usually eliminated by the physical and laboratory 
findings common in typhoid fever. 

Cerebral tumor has been misjudged ofttimes during the last 
pandemic, especially in the rare case where the cardinal symptoms 
of headache and intracranial pressure as shown in the fundus Avere 
absent. A careful anamnesis, neurological examination, and, as a 
rule, negatiA^e laboratory findings, together with a feAv days' obser- 
A'ation, AAull usually suffice to make differentiation possible. 

Acute delirium usually giA'-es only the delirium, unassociated with' 
fever, abnormal laboratory findings, or neurological disturbances. 

Chorea insaniens ma}" present difficult problems, as witnessed in 
one of our patients. With the evidence of an acute streptococcic 
infection or the common lesions produced by such an infection, as 
endocarditis, the diagnosis is suggested. Numerous obsei'A’^ations 
of choreiform moAmments liaAm been recorded in patients diagnosed 
as lethargic encephalitis. The question is justly raised in consider- 
ation of our case, whether one should consider that there is a chorei- 
form type of encephalitis lethargica. The movements produced by 
cerebral irritation or by stimulation are not necessarily due to one 
type of infection. Further, the cases of this type present a most 
difficult problem, for in our patient aaFo had a violent agitation, 
and the postmortem finding of acute friable vegetations on the 
mitral A'^alves, Dr. Gurd has found so many histopathological 
changes that the brain specimen cannot be classified separately 
from the brains of characteristic encephalitis lethargica. 

Hysteria is usually apjTexic. We must rely largely on the stig- 
mata : sensory disorders, contracted visual fields, anesthesias, and 
the unchanged reflexes and negative laboratory examinations. 

Tr^q^anosomiasis has presented interesting similarity in the path- 
ological brain findings, but fortunately we are seldom called upon 
to make a clinical differentiation. 

Uremia will usually be excluded by: (1) Urine examination; 
(2) blood-pressure; (3) blood chemistry; (4) increased incoagulable 
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Bitrogen. in the spiiiRl fluid as shown by direct Nesslerization, and 
(5) the absence of any definite evidence of infection as shown by 
fever. In one of our patients t^ical encephalitis lethargica was 
complicated by a chronic nephritis with moderate hypertension.^ 
Epidemic cerebrospinal meningitis gives a cloudy spinal fluid, 
containing large numbers' of pus cells with intracellular diplococci. 
Furtlier, as a rule, the stormy onset with fever and acute severe 
meningospinal symptoms, as head pains, stiff neck, opisthotonus, 
rigidity and Kernig’s signs, together with the eye and neurological 
findings are sufficient to obviate difficulty in the differential 
diagnosis. 

Anterior poliomyelitis, when the meningo-encephalitic complex is 
prominent, presents difficulties which are confusing, whereas in the 
presence of selective paralysis of the extremities the diagnosis 
would be more evident. The stormy onset, with marked fever, 
ofttimes vomiting, severe headaches, meningeal symptoms, asso- 
ciated with early evidence of true motor paralysis, is more character- 
istic of this condition. The spinal fluid examination will differen- 
tiate this condition from meningococcus infection and acute syphilis. 

Our cases deal more specifically with tetanus, tuberculosis, syph- 
ilis and acute encephalitis, both of the lethargic and streptococcic 
types. 

Tetanus under the conditions of one of our patients did not present 
the classical syndrome. Except for the tetanic contraction of the 
masseter muscles, the case might clinically have belonged to other 
encephalitic diseases. The serological examination of the spinal 
fluid, together with the low globulin content is against syphilis; 
on the other hand the white cell count of both the spinal fluid and 
blood is in favor either of tetanus or tuberculosis, however, in our 
cases tuberculosis always gave a very marked globulin reaction. 
Our patient probably had a cephalic type of tetanus, but without 
the evidence of a portal of entry we feel that, in the absence of the 
finding of tubercle bacilli in tlie spinal fluid, a positive differential 
diagnosis could not be made between tuberculosis and tetanus with- 
out the microyathological study of the brain. The marked pleocy- 
tosis in the spinal fluid is a definite argument against encephalitis 
lethargica. Further, the complete lack of involvement of the nerves 
of the eyes is most unusual in lethargic meningo-encephalitfe. 
Tuberculous meningo-encephalitis may present a mixed complex, 
varying on the extent and locating of the brain lesions. That the 
disease is a true encephalitis, especially in adults, is evidenced by 
the fact of the marked pathological reaction and the finding of tlie 
bacilli within the encephalon. As a rule, the meningeal involvement 
IS more marked than is seen in encephalitis lethargica. This prob- 
ably accounts for the greater severity of the headache. Tubercu- 
losis, as a rule, gives bizarre colloidal reactions, whereas s^mhilis 
gives definite reactions together with specific complement-fixation. 
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Streptococcic encephalitis may occur and show minimal meningeal 
involvement. This accounts for the negative spinal fluid as found 
in Cases IX and XI, although the brain sections showed extensive 
changes. An infected' wound, a streptococcic sore throat, or an 
infected accessory or mastoid sinus would suggest this type of 
encephalitis. 

Acute syphilis is poljmiorphous in its manifestations and must, as 
a rule, be diagnosed by the much increased cell count of the spinal 
fluid, marked globulin increase, colloidal reactions and the specific 
complement-fixation tests. 

Lethargic meningo-encephalitis, to us, in .spite of the many so- 
oalled forms described in the recent voluminous literature, presents 
a fairly definite clinical complex. It has ofttimes been said that the 
condition must be diagnosed by a -process of elimination, yet a con- 
siderably confusion is existing because the disease presents many 
phases, and some of the cases reported as such have not had the 
proper laboratory and clincal tests, and most of all, the histopatlio- 
logical confirmation. The basis of classification of clinical manifes- 
tations is confusing because many signs may be presented depending 
upon the location of the pathological reaction. However, when 
the whole clinical picture is obtained, there is, as a rule, a fairly 
constant clinical entity. The combination of fatigue, lethargy, 
headache, giddiness, visual disturbances of which diplopia is most 
common, together with fe-oer, progressive -loeakness, mental dulness 
radicular pains, and definite neurological findings is not usually seen 
in other conditions. These taken together with slight increase in the 
-lohiie blood cells, and spinal fluid examination give a definite picture. 
In our experience the spinal fluid has always been slightly changed. 
The cells have varied from 20 to 80. The globulin has always been 
present in a trace and there have been slight colloidal changes. 
Two factors influence thS cell count in this condition, namely, the 
age of the fluid, and the apparent stage of the disease. In a number 
of cases where spinal drainage was done for therapeutic reasons, 
the cell count progressively decreased. The spinal fluid has an 
increased volume as shown by the frequently repeated drainage and 
also at postmortem. 

We do not wish to present a lengthy resume of the various findings 
in encephalitis lethargica because recent literature contains many 
excellent reviews. The clinical diagnosis must of necessity be 
made with most assurance when the composite picture is presented 
of history, physical examination, blood and spinal fluid, and urine 
examination. In our experience the spinal fluid showed the most 
consistent changes. Unfortunately the amount of glucose ■<\’^as not 
determined in our cases. Dopter and Netter, as quoted by Benard^ 
consider that “rhyperglycorachie” is a very important finding in 
encephalitis lethargica: Benard says, however, that increases are 
found in diabetes, uremia, bronchial pneumonia, Malta fever, rabies. 
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pertussis and cerebral tumor, and the increase in acute encephalitis 
should be considered merely as additional evidence. It probably 
indicates that the ‘‘centre de la glycogenese est touche.” This 
examination is of importance in the differentiation of the letha^ic 
types from tuberculosis. We have found, as Netter states, that 
there is a tendency for the pleocytosis of encephalitis lethargica to 
change as the disease progresses. The cell count is usually higher 
in the earlier stages of the disease. In revievdng the reported cases 
and in studying the patients we have seen, it seems to us that the 
spinal fluid changes are quite constant in encephalitis lethargica, 
and further that a differential diagnosis is not warranted without 
this laboratory data. In the differentiation from tuberculosis, 
Netter^ has stated the lymphocytosis is not infrequent in encepha- 
litis lethargica, but is less than occurs in tubercular meningitis.^ 

The Wassermann fixation and the colloidal chemical reactions 
serve best to differentiate tuberculosis from the various syphilitic 
diseases. Leukocytosis is quite common in tuberculous meningo- 
encephalitis, rare in syphilis and very moderate in encephalitis 
lethargica. 

There has been considerable discussion concerning the serological 
reactions in encephalitis lethargica, especially the colloidal reactions; 
Recently a patient, who had a well-developed Parkinson syndrome, 
was studied in consultation with Dr. Charles hlcVey, by one of us 
(Gilbert). The patient had residuals of eye muscle involvement, 
especially of the pupil, with a history of what was undoubtedly an 
acute encephalitis of a year past. The blood Wassermann showed 
a very slight complement-fixation, while the spinal fluid showed an 
increase of a few cells, a slight trace of globulin (Pandy), a three 
plus complement-fixation with human-heart-cholesterinized antigen, 
using 0.8 cc of spinal fluid and a colloidal-gold reaction of 2455431000 
and mastic of 121000000. Subsequent antiluetic treatment had 
no effect on the patient’s condition. Leavitt® reported a case of 
paralysis agitans type of lethargic encephalitis that showed a posi- 
tive Wassermann reaction on the spinal fluid, a cell count of 22, a 
positive globulin reaction and a colloidal gold curve of 3455432110. 
The blood Wassermann was negative. The patient had severe 
bodily pains, incontinence of urine and feces. The pain was followed 
in three weeks by tremors and speech changes. The condition of 
the patient became progressively worse under antiluetic treatment. 

The serological changes which we have mentioned in the two pre- 
ceding cases are of marked interest in relationship to some of the 
specific pathological changes noted by Dr. Gurd in the brains of 
patients dying of cnceplialitis lethargica. It has been observed 
that there is constantly a marked fatty change in the endothelial 
cells about the foci as seen in the brain sections. In view of the fact 
that these changes are most marked about the small veins and in the 
hiincn of the same, it would be logieal to suppose that in the later 
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stages of this condition there may be definite lipoidal changes which 
might reasonably be supposed to affect the serological reactions of 
the spinal fluid and possibly also that of the blood. 


CHART I.— BLOOD EXAMINATION. 


Case. 

White blood colls. 

Polymorphonuclears. 

Eosinophiles. 

Basophiles. 

Large leukocytes. 

Small leukocytes. 

Large mononuclears. 

1 

Transitionals. 

Wassermann. 

Blood nitrogen, 
gm. per 100 cc. 

I 

13,000 

73 

0 

0 

10 

7 

6 

4 

Neg. 


II 

10,000 

75 

0 

0 

5 

11 

5 

4 

Neg. 

0.042 

III 

16,500 




•• 




Neg. 


IV 

15,450 

89 


0 

4 

2 

5 

0 

+ + + + 


V 

10,000 

80 


0 

2 

10 

4 

4 

Neg. 


VI 

12,000 

68 

' 0 

0 

12 

14 

4 

2 

Neg. 


VII 

9,000 

86 

, 1 

0 

1 

11 

1 

0 

Neg. 


VIII 

13,250 

70 

, 0 

0 

10 

• 12 

6 

2 

Neg. 


IX 

16,000 

78 

i 0 

1 

9 

8 

3 

1 

Neg. 


X 

8,000 


t • • 


. . 



‘ , , 

+ + + + 



31,000 

85 


0 

5 

6 

2 

2 


* 

XI 

17,950 

85 

' 0 

0 

4 

5 

2 

4 

Neg. 



* Coincident with otitis media. 


CHART II.— SPINAL FLUID EXAMINATION. 


Case, i 

Char- 

acter. 

Pressure. 

Cells. 

Globulin. 

Wasser- 
mann, j 

Mastic. 

Clinical diagnosis. 

1 

I 

• 

Clear 

^ -f ' 26 O 

+ + + + 

+? 

22 IIOOI 

1 Tuberculous meningo-ence- 


Clear 

+ 200 

!++++ 

+++ 

211000 

/ phalitis. 

II 

Clear 

-f 50 

Trace 

Neg. 

1 110000 
110000 

Lethargic meningo-encephali- 

III 

Clear 

Clear 

+ i 20 

1 I 3 OO 

+ + 

+ 

Neg. 

Neg. 

tis. 

Tetanus or tuberculous men- 

IV 

Clear 

+ ' 150 

-p -p -p -p 

Neg. 

111000 

ingitis. 

Tuberculous meningo-ence- 

V 

Clear 

-1- 80 

Trace 

Neg. 

111100 

phalitis. 

Lethargic meningo-encephali- 

VI 

I Clear 

+ i 21 

Trace 

Neg. 

110000 

tis. 

Lethargic meningo-encephali- 

VII 

; Clear 

1 Clear 

-k-fUoo 

-1--P 450 

+ + + + 

Neg. 

Neg. 

211110 

tis. 

Tuberculous meningitis. 

VIII 

1 Clear 

1 Clear 

-f -p; 250 
+ 30 

Trace 

Neg. 

Neg. 

111000 

Lethargic meningo-encephali- 

IX 

1 Clear j 

1 . 3 

0 

Neg. 

000000 

tis. 

Streptococcus encephalitis. 

X 

1 Clear 

+ 40 

+ + + -!- 

+ + + + 

444432100 

Acute paresis; otitis media. 

XI 

: Clear 

O' 3 

0 

0 

0 

Streptococcus encephalitis; 


! 

j 
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The Histopathological Resume. The ■pathology of the cerebrospinal 
nervous system so far as studied in the eleven cases here presented 
falls readily into several distinct groups. 

In Cases I, IV and VII, a typical picture of tubercular meningo- 
encephalitis is offered. Although the cases vary in some details 
the following phenomena are common to all: Macroscopically 
severe leptomeningitis, internal hydrocephalus and cystic choroid 
plexes. 

Microscopically tubercle bacilli were found m greater or lesser 
numbers in each case, the meningitis was characterized by the pres- 
ence of lymphocytes, plasma cells, giant-cells, polyblastic granular 
cells, but especially by the presence of large numbers of large pale 
giant phagocytes. The inflammatory process had invaded the 
choroid plexus to a greater or lesser extent in each case and also 
the ependyma of the ventricles. Case VII, in which the internal 
hydrocephalus was less marked than in the other two cases also 
showed less involvement of the ependyma by the inflammatory 
process. 

Many bloodvessels showed swelling and loosening of the endo- 
thelial lining which was frequently seen floating in the vessel lumen 
attached only at one point. 

In each case considerable involvement of the nervous tissues had 
taken’place by the extension of the inflammatory infiltration along 
the course of the vessels entering from the pia. This involvement, 
was always more marked at the base of the brain and in addition 
small inflammatory foci were seen scattered irregularly in the 
medulla, pons, peduncles and basal ganglia, but in Cases I and IV 
particularly noted in the nuclei of the third nerves. 

The nerve cells were more or less injured in accordance with their 
proximity or remoteness from the inflammatory process. 

Glia reaction was very marked in all areas where the meningitis 
was present and varied with the severity of the meningitis process 
and the presence of the inflammatory foci. 

Cases II, V, VI, A III and IX present the more or less typical 
findings of acute (to some extent) chronic meningo-encephalitis 
occurring with the symdrome termed lethargic encephalitis. 

All the nervous structures showed extreme edema both macro- 
and microscopically. In most of the cases the brains were of a 
cherry-red on autopsy. 

The meningitis was always very slight and only seen in patches. 
Hemorrliage in the meninges was present, and in some of the cases 
but not invariably, very small hemorrhages and diapedesis, mostlv 
m the basal ganglia, pons, peduncles and medulla. The meningitis 
consisted of an infiltration of very slight density by lymphocytes 
and occasional plasma cells. 

No inflammatory foci were seen in the cortex. Inflammatory 
foci were observed with very irregular distribution in the basal 
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ganglia, pons, peduncles and medulla. These foci have as a basis, 
preferably the veins, although in some of the cases an artery would 
be seen involved. Fatty degeneration of the cells in a focus was 
frequently seen and in one case severe fatty degeneration of the 
capillaries. The foci were composed of polyblasts, lymphocytes 
and plasma cells. No plasma-celled infiltration of the cortical 
capillaries was observed, but plasma-cell infiltration of the capillaries 
in the localities near foci, as in the pons, peduncles, etc., was verj'^ 
general and widespread. A very marked feature in all of the cases 
was the swelling and active proliferation of the endothelial cells of 
the bloodvessels with its frequent desquamation sometirnes to such 
an extent that it blocked the vessels. Polynuclear leukocytes Avere 
frequently present in large numbers in the lumina of the vessels. 

Nerve-cell injury was very variable and in general of the character 
and extent which is caused by severe edema. 

Glial reaction Avas extremely limited except in those cases in Avhich 
older foci of degeneration Avere seen. 

Case III AA’^as extremely interesting from its negatiA’^e diagnostic 
value as meningo-encephalitis tuberculosa and meningo-encephalitis 
lethargica could be absolutely excluded, Avhereas the picture of severe 
degeneration of the nerve cells AAothout axonal reactions and the 
progressive and regressive changes in the glial structure is that seen 
in tetanus. 

Case X offered a A^ery characteristic picture of severe general 
paralysis of the insane, probably rather acute in character; moderate 
to seA^ere generalized leptomeningitis AAuth plasma cells in the major- 
ity in the infiltrate with a compliment of small lymphocytes, a feAV 
polyblasts and many mast-cells, no large phagocytes or giant-cells. 
There Avas generalized infiltration by plasma cells of the capillaries 
in all parts of the brain studied. There Avas much increase in all 
glial elements and many rod cells AA'ere present. 

The fact that the cytological architectonic of the cortex Avas not 
altered and that the degeneration of the nerA'^e cells Avas more moder- 
ate in character than usual in general paralysis of the insane AA^as 
probably due to the acuteness of the attack and its limited duration 
of ti m e. 

Case II stood alone pathologically, the most marked feature being 
the A'ery severe degenerative and the marked regenerative processes 
in the bloodA’^essels, the degeneration leading to hemorrhages and 
softening of the tissues, and the regeneration to a great excess of 
connective tissue around the bloodvessels. In addition, a direct 
inA'^asion of the tissues of the lenticular nuclei by poljmuclear leuko- 
cytes, the whole gmng the picture of encephalitis of the basal ganglia, 
probably of streptococcic origin. The absence of purulent meningitis, 
AA'liich might haA^e been anticipated in this case, is notable. 

Summary. From this brief study can one draw' any conclu- 
sions as to the A'ariety of encephalitis or meningo-encephalitis from 
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the localizing s;^Tnptoins present? That question must be answered 
in the negative, since localization of the foci in the 3 cases of tuber- 
cular meningo-encephalitis, where practically all the nuclear areas 
in the basal ganglia and the central gray matter about the aqueduct, 
etc., showed foci in much the same location and extent as those seen 
in the cases of lethargic encephalitis. The same holds^ true for 
the presence of tremors, choreiform movements, etc., as in all the 
cases of encephalitis studied here included Cases I, II, IV, V, VI, 
VII, VIII, IX, and XI, foci of inflammation or degeneration were 
seen so widely, diffusely and irregularly scattered that no conclusions 
as to localization of symptoms could be drawn. 

The important question still remains; Are there definite path- 
ological pictures of the various forms of meningo-encephalitis? 

Tubercular meningo-encephalitis may be cited affirmatively as 
even in the absence of tubercle bacilli, which are not always easy to 
demonstrate, the severe meningitis with plasma cells, small Ijunpho- 
cytes, giant-cells, but more especially the predominence of giant 
phagocytes renders a diagnosis easy. 

General paralysis of the insane with a more or less severe men- 
ingitis with plasma cells, mast-cells, lymphocytes, the absence or 
rare appearance of giant phagocytes, the presence of generalized* 
plasma-cell infiltration of practically all the capillaries in tlie cortex 
of a brain area, and the presence of large numbers of rod cells renders 
a diagnosis easy. 

Left for consideration, then, is lethargic meningo-encephalitis. 
.In acute cases certain points stand out: The involvement of the 
veins in the inflammatory process, to the exclusion of the arteries; 
the very slight connective-tissue reaction or its complete absence; 
the presence of fat in the cells of the foci and in the vessel endothelial 
cells and the minimal amount of reaction in the glia. The cases 
here reported illustrate these points. But in cases of more chronic 
character or cases djdng months or years after the acute process has 
ceased, the above diagnostic points are bound to disappear. This 
is shown by the old foci seen in some of these cases where, with their 
increase in connective-tissue and glial tissue, they are indistinguish- 
able from encephalitic foci of many other origins. The importance 
then of most careful clinical, serological, bacteriological and ‘patho- 
logical study of all avaiable cases cannot be too strongly urged for 
tlie purpose of obtaining clearer views of etiology, pathology, symp- 
tomatology, course and prognosis, immediate and remote, of the 
disease, with the ultimate goal of its prevention and treatment. 
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THE ACCURACY OF THE CAT METHOD FOR THE ASSAY OF 

DIGITALIS. 

By Charles C. Haskell, M.D., 

AND 

R. H. Courtney, M.D., 

^ RICHMOND, VA, 

(From the Laboratory of Pharmacology, Medical College of Virginia.) 


During the winter of 1916 and the early spring of 1917, a number 
of tinctures, made from digitalis leaf, grown in the vicinity of 
Richmond by Mr. J. W. Wilber were assayed in our laboratory by 
the one-hour cat method of Hatcher and Brody. On account of 
the unusual potency of these samples, they were kept in order to 
determine the effect of age; and in 1922, they were retested by the 
cat method. The results which were obtained on this second assay 
appeared to indicate that certain of the tinctures had deteriorated; 
while others retained their strength unaltered. This was indeed 
“^surprising, in view of the fact that the samples were originally of 
approximately the same strength; were all made from the same 
variety of leaf; and had been extracted and preserved in the same 
manner. Further investigations, carried out not only on these 
samples but on other tinctures and on solutions of ouabain have 
convinced us that the apparent deterioration of the original samples ' 
may be explained by the recognition of imperfections in the method 
of assay as applied by us. In order to make this clear, it will be 
necessary to give the details of our tests. 

In carrying out the assays by the cat method, the technic des- 
cribed by Hatcher and Brody has been followed with only slight 
modifications. Only full grown, apparently healthy cats have been 
used; and lactating and pregnant females have been eliminated 
where the amount of digitalis required to cause death has differed 
from the average for that particular sample. In most cases, ether 
has been used for anesthesia; occasionally, chloretone has been given 
orally or intraperitoneally. In a few cases, the combined method, 
making use of ouabain, Avas employed; general^’', the diluted tinc- 
ture alone was slowly injected until death occurred. The rate of 
injection was about 0.5 cc every minute. 

From the results of the assays, the tests may be placed in three 
classes; First, those in Avhich the cats showed no marked individual 
variations in their resistance; second, AAdiere, in spite of decided 
individual differences, the averages of the different series agreed 
closely; and, third, where repeated tests gave discordant figures. • 

As illustrative of the first class, sample No. .36 may be cited. 
This sample was first tested in February, 1917; only two cats being 
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used; the lethal doses were 41.5 and 43.0 mg. per kg. respectively. 
In May, 1922, the sample was again assayed; three cats being 
used, and the lethal doses were found to be 43.63, 41.2 and 42.07 
mg. per kg. respectively. The difference between the smallest 
and the largest dose is seen. to be less than 6 per cent; while the 
averages of the two series check almost exactly (42.25 and 42.3). 

In discussing the technic of the cat method, Eggleston has said: 
“It is, therefore, obvious that one must not trust the reaction of 
a single animal. ... In carrying out the cat method of stand- 
ardization in actual practice, at least three animals are used, and 
if all three give closely similar results, the average is taken as being 
correet. If two of the results are quite close, but the third is con- 
siderably at variance, a fourth or even a fifth test is made before 
an average is struck.” 

Moreover, before calculating the average for a series, this author 
states, with justice, that obviously abnormal animals should be 
eliminated. It has been our experience that, following these direc- 
tions, it is often possible to secure concordant results in the face of 
considerable individual variation of the animals used. This is 
shown in Table I, containing a summary of the different assays of 
sample No. 39. 


TABLE I.— DIFFERENT ASSAYS OF TINCTURE NO. 39 BY CAT METHOD. 


Date of assay. 

Lethal dose, 
mg. X kg. 

Average. 

Feb. 3, 1917 .... 

3, 1917 .... 

68.6 ] 

65.2 1 


. . 71.25 

14, 1917 .... 

77.8 1 

( ■ • 

14, 1917 .... 

■ 73.4 1 

1 


Jan. 24, 1921 .... 
24, 1921 .... 

79.2 1 

67.5 


. . 72.00 

27, 1921 .... 

. ... . . 69.3 


27, 1921 .... 

102.0* 




One would infer that the fourth cat used in 1921 was abnormal in 
reaction; after eliminating this animal, in spite of a not inconsider- 
able difference among the individuals of the two series, the averages 
agree within less than 2 per cent. 

Unfortunately, with us, it has not always been possible to secure 
such happy results. Thus, in assaying sample No. 34, two cats 
were used on hlarch 10, 1917; the doses required being 54 and 40 
mg. per kg. respectively. Four days later, two more cats were 
used; the doses necessary at this second assay were 72 and 70 mg. 
perjvg. On hlarch 16, another pair of cats gave figures of 62.2 and 
66.7 mg. per kg. respectively. The second and third pairs gave 
averages differing by about 9 per cent; while the larger dose of the 
first pair differs more than 23 per cent from the average of the 
second pair. But still more disappointing results were secured when 

* The nvoraRcs are calcul.-ifcd after oHminaling this experiment. 
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this sample was tested in 1922 and 1923. , These results are given 
in Table II. 


TABLE II.— ASSAYS OF TINCTURE NO. 34 BY CAT METHOD. 




Lethal dose. 

Date of assay. 

mg. X kg. 

Average. 

June 

15, 1922 . 

41.1 



15, 1922 . 

62.3 

. . . . 64.23 


15, 1922 . 

, 89.3 



19, 1922 . 

104.7 



19, 1922 . 

99.4 


Feb. 

10, 1923 . 

80.0 



10, 1923 . 

87.8 

• . . . . 82.36 


10, 1923 . 

112.8+ 


10, 1923 . 

79.3 



26, 1923 . 

101.0*1 



26, 1923 . 

86 0 

• . . . . 86.75 


26, 1923 . 

96.9* 


26, 1923 . 

87.5 


Mar. 

28, 1923 . 

62.2 

■ .... 68.25 


28, 1923 . 

■ . . . 74.3 


29, 1923 . 

58.2 1 



29, 1923 . 

66.4 

. . .• . 62.30 


29, 1923 . 

105. 6* J 



The average of the three pairs of cats used in 1917 was 60.S mg. 
per 1 kg. The three cats used on June 15, 1922, gave an average 
not far from that of the initial assays; but three days later a pair 
of cats gave the fairly closely checking figures of 104.7 and 99.4 mg. 
per 1 kg. Of the four cats used on February 10, 1923, one would 
infer that number three was abnormal; after its elimination, an 
average of 82.36 is obtained. Sixteen days later,, serious difficulties 
are encountered. Of the four cats used on that date, which are 
“abnormal”? Two check quite closely at 86.0 and 87.5; while 
two others give values of 101 and 96.9, neither one of which differs 
more than 2 per cent from their average. However, if we accept 
the two smaller figures, an average of 86.75 is secured; agreeing 
fairly well with the assay carried out earlier in this month and 
indicating a definite loss in the strength of the tincture. On March 
28, however, the two cats used appear to show that the tincture is 
regaining its strength, and this is apparently confirmed by the tests 
carried out the following day, if we eliminate the supposedly abnor- 
mal cat that required 105.6 mg. per 1 kg. to cause its death. 

Eggleston' has recognized the chance of two cats in the same 
series being “abnormal” in a similar direction, but he considers this 


* The averages are calculated after eliminating these experiments. 

' Biological Standardization of the Digitalis Bodies by the Cat Method of Hatcher, 
Am. Jour. Pharm., 1913, 85, 99. 
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''an almost impossible accident/’ As has been pointed out, this 
actually occurred in the tests of No. 34 on February 10, 1923, and 
our records show that a similar accident has occurred in the assay 
of other samples. These instances have been collected and placed 
in Table III. It is to be understood that, in most cases, a much 
larger number of cats were used in each assay; we have selected 
only the ones illustrating our point. 


TABLE III.— ASSAYS SHOWING CHECKS AT DIFFERENT FIGURES. 


No. of 
sample. 


9 


Lethal dose, 
mg. X kg. 

47.8 ■ 

48.0 

82.0 
, 86.0 


Total number 
of cats used. 


13 


11 


62.8 

67.0 

102.6 

127.7 


12 


33 


61.5 

61.6 
87.1 
87.7 



45 


60.5 
61.3 

81.6 
81.7 


9 


47 , 


28.2 ' 
26.8 

48.5 

49.7 

60.3 

60.6 

60.7 
61.0 

67.0 ' 

67.8 

72.0 
72.7 

81.5 

81.6 

92.3 
92.5 


36 


60 


46.0 ' 

47.0 
56.6 
57.8 


In justice to the method, attention must be called to the fact 
that in most cases, these “abnormal” pairs did not come in the 
order in whicli they are placed in the table; they were usually sepa- 
rated by results closer to tlie average. Nevertheless, they did 
occur; in some instances, in such order as to lead to the most erron- 
eous deductioiLs. 
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To -what are these undesirable results attributable? Hatcher 
and Brody- have called attention to the fact that certain tinctures 
show considerable precipitation on dilution with saline. This could 
scarcely explain our results, since the same procedure was followed 
in each assay, and precipitation, if it exerted any influence, should 
have led to a constant error. Furthermore, no decided difference 
could be observed when the “combined method” of assay was 
resorted to. 

Sex, apparently, does not affect the reaction of cats to digitalis. 
This is illustrated by the figures in Table IV, where the averages 
for those samples assayed on at least two cats of both sex are given. 


TABLE IV. 


Assay on Assay on 

No. of - male cats, female cats, 

sample. mg. leaf x kg. cat. mg. leaf x kg. cat. 

9 65.68 60.45 

11 68.26 65.94 

33 64.10 62.32 

34 71.76 74.48 

36 42.30 43.97 , 

39 70.46 75.40 

42 58.70 67.86 

43 60.40 68.03 

45 73.25 73.00 

47 62.44 65.94 

52 66.06 62.74 

S.-P 54.30 43.50 


Eggleston has shown that season may affect the resistance of 
cats to digitalis poisoning. According to this author, greatest 
individual variability is to be encountered in the hot months of 
July and August, but, while we are able to confirm his observation 
as to variability of cats at this time of the year, we have not found 
that such differences occur exclusively in the summer months, as 
may be seen by reference to the figures for the February and'March - 
assays of No. 34 (Table II). 

Conclusions. It is not our desire to create the impression that 
the cat method of assay is valueless; on the contrary, it is our 
personal opinion that it excels other methods for the physiological 
standardization of digitalis. The impression that appears to prevail 
in some quarters is that two or even a single cat suffices to determine 
with extreme accuracy the strength of a digitalis preparation, and 
this in spite of the-jiefinite statements to the contrary rnade by 
Eggleston. Our own observations offer additional evidence that 
only by the use of large numbers of cats can this accuracy of stand- 
ardization be attained and, naturally, cast some doubt on the 
statements that have been made regarding deterioration of tincture 
of digitalis as judged by the cat method of assay. 


- Biological Standardization of Drugs, Am. Jour. Pharm., 1910, 82, 360. 
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PAROXYSMAL VENTRICULAR TACHYCARDIA: REPORT OF A 

CASE LASTING ONE HUNDRED AND FIFTY-THREE 

■ HOURS WITH RECOVERY. 

By William B. Porter, M.D., 

hoanoke, va. 

The prognostic significance of paroxysmal ventricular tachycardia 
makes its recognition of definite importance. Judging from the 
small number of cases reported, seeminglj’’ it is one of the rarest 
disturbances of cardiac mechanism. Its differentiation from parox- 
ysmal auricular tachycardia is important and will become more 
universal because of the increased use of the electrocardiograph. 

The case here presented is of prime interest in that it again 
emphasizes the association of paroxysmal ventricular taclycardia 
with grave myocardial disease; in that the patient survived an 
attack of unusual duration; and in that the electrocardiograms 
showed independent auricular activity with unusual clearness. 

Case Report. W. T. W., a white male, aged forty-six years, was 
admitted to the medical division of the Lewis-Gale Hospital, 
December 12, 1922, complaining of shortness of breath, chiefly 
nocturnal, precordial pain, and swelling of the lower extremities 
and abdomen. He stated that his illness began on May 5, 1922, 
when he was awakened by violent pain in his chest which radiated to 
both arms, especially the left arm. His family physician who was 
with him stated that no relief being obtained from hypodermics of 
morphin, chloroform was administered. The attack lasted for eight 
hours, during which period cyanosis was marked, and the patient 
presented many aspects of impending death. Since that time the 
patient has been unable to attend to any of his duties as a minister 
because even moderate exertion brought on recurring attacks of 
angina and dyspnea. One month before the onset of his illness his 
blood-pressure was 160-90. 

Previous History. The patient gave a history of having had 
measles, mumps and pneumonia, and one year previously influenza. 
With the attack of influenza there was an infection of the left maxil- 
lary. sinus, This was drained and was cured. He had frequent 
attacks of migraine prior to the original attack of angina but since 
then had been free from headache. 

Physical Examination. The physical examination showed slight 
cyanosis with moderate respiratory distress. There was distinct 
venous distention in the neck. The heart was definitely enlarged, 
with a transverse diameter of 19 cm. No murmurs were heard. 
Tile cardiac rate was 98. Aortic dulness was increased. The sys- 
tolic blood-pressure was 122, the diastolic blood-pressure was 100. 
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Moist rales were heard in bases of both lungs. The liver was 0 
cm. below the costal margin in mid-clavicular line and there was 
marked tenderness o^^er it. There was slight aseites with consider- 
able edema over the saeral area and lower extremities. 

Laboratory Exaviinatiqn. Examination of blood and urine showed 
nothing of importance. Wassermann reaction, negative; blood 
urea, 41 mg. per 100 cc. ^ 

Roentgen-ray of chest, 7-foot plate: Transverse diameter of 
chest, 31i cm.; heart, 19 cm.; aorta, 9 cm. 

Electrocardiograms: Fig. 1 showed ventricular cornplexes of a 
distinctly abnormal type. There is a slight widening of the QRS 
complexes, isoelectric T wave in Lead II, notching of P wave in 
Leads I and 11. 



Fig. 1. — Taken. December 14. No disturbance in rhythm is noted. 


Course in Hospital. The patient remained in. the hospital for 
four weeks during Avhich time his clinical condition improved. The 
edema lessened and many of the signs of congestive heart failure 
disappeared. During his stay in the hospital he had several mild 
attacks of angina, but none severe enough to require morphin for 
relief. The patient returned home, but on March 1, 1923, was read- 
mitted to the hospital. At this time there was marked ascites and 
edema of the lower extremities and scrotum. The patient stated 
that he had been bedridden since leaving the hospital. Pie also 
stated that recently his abdomen had become markedly swollen 
and that paroxysmal palpitation had become very troublesome. 
On the day of his admission he began with one of his attacks of 
so-called palpitation. 

Physical Findings. There was extensive edema of body, scrotum 
and extremities and the veins in the neck were full and pulsating. 
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The heart was markedly enlarged but because of existing body 
edema, borders could not be accurately demarcated. The cardiac 
rate was very rapid, 190 plus, and apparently regular. The pulse 
was small, compressible and arrhythmic. Blood-pressure was 80. 
The abdomen was markedly distended with ascitic fluid. The 
attack of tachycardia lasted until the evening of March 7, a period 
of six days and nine hours from the onset. 

The electrocardiogram (Fig. 2) Avas taken on March 2. During 
the attack of tachycardia many tracings Avere made, but the one 
selected best illustrates the type of cardiac action observed. 

Electrocardiogram: Ventricular paroxysmal tachycardia. An ■ 
independent auricular activity is easily recognized in Leads I and 
II, rate 120; ventricular rate 204. There is a peculiar alternation 
of the A'entricular complexes in all leads, especially marked in Leads 
II and III. 



Fig. 3. — Taken March 9, 1923, two days after the cessation of the paroxysm. 

On the second day after the cardiac mechanism had returned to 
normal there was aspirated from the peritoneal cavity 3000 cc of 
ascitic fluid. 

An opportunity to make further electrocardiographical studies 
since hlarch 9, 1923, (Fig. 3) lALich ivas the day after the cessation 
of the tachycardia, has not been afforded, but the patient has been 
observed in his home in several attacks of tachycardia, one lasting 
thirteen hours or more. Frequent extrasystoles, apparently of ven- 
tricular type, are noted daily. At this date the patient is in the 
terminal stages of cardiac failure. 

Discussion. Robinson and Herrmann^ have stressed the associ- 
ation of paroxysmal ventricular tachycardia with coronary occlusion. 
One of the cases reported by these observers had an attack lasting 
apparently eleven days, and lived for a few days after the cessation 
of the paroxysm. 
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The case here presented undoubtedly had a coronary thrombosis 
at the onset of the cardiac failure dating from the attack of prolonged 
and severe angina pectoris. From that date the patient was never 
able to regain sufficient cardiac reserve to enable him to “carry on” 
with any degree of efficiency or comfort. The clinical progress of 
the case was that of a progressive myocardial disease. 

One is safe in inferring, from a study of the cases reported and 
from the evidence presented in the case here studied, that parox- 
ysmal tachycardia of ventricular origin is invariably associated with 
advanced and grave myocardial disease. 

The clinical recognition of any phenomenon either of cardinal 
diagnostic importance, or of positive prognostic significance is 
always desirable. Strong and Levine^ emphasize the importance 
of ventricular irregularity as an aid in the bedside recognition of 
this disturbed mechanism. They point out the importance of 
prolonged auscultation in the recognition of this irregularity. Ven- 
tricular irregularity can be detected in most, if not all, of the tracings 
of the reported cases. It must be admitted, however, that while 
this irregularity is apparent on the cardiograms its auscultatory 
detection will be most difficult. With' a rate of 190 or more the 
diastolic period is so markedly abbreviated that an irregularity of 
a degree capable of clinical recognition is not very probable. 

Wolferth and McMillan,® in a recent report of 4 cases, have 
reviewed the literatiue of the previously reported cases. They out- 
lined the cardinal principles which should guide one in the recog- 
nition of paroxysmal ventricular tachycardia. The positive recogni- 
tion of auricular activity occurring independently of, and at a slower 
rate than the complexes of ventricular origin; and of the ventricular 
complexes presenting distinctly abnormal form, is of supreme 
importance. The occurrence of isolated ectopic ventricular beats 
before or after the paroxysm is suggested as a guide to recognition. 
The case here presented possesses these hall-marks. The attacks 
occurred in paroxysms and were undoubtedly the cause of the 
paroxysmal palpitation. If this be true this patient had a large 
number of recurring paroxysms. Independent auricular activity 
is easily recognized in leads I and II of the electrocardiograms. 
The tracings show a perfect dissociation of auricular and ventricular 
activity, the auricles beating at an independent rate of 120, the 
ventricles beating at a rate of 204. Ectopic beats of ventricular 
origin were frequently observed though not recorded graphically. 

The effect of prolonged ventricular activity on a heart already 
severely damaged by degenerative processes is of particular clinical 
interest. Barcroft, Boch and Roughton"* have studied the circula- 
tory condition existing in a state of paroxysmal tachycardia. Their 
conclusions were: 

‘1. In two attacks of paroxysmal tachycardia in which the pulse 
was upward of 200, the minute-volume sank from 5 to 0.1 liters to 
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2.8 to 2:1 liters per minute, or roughly, to half to a third of the 
normal volume. 

“2. The degree of ischemia was particularly marked in the skin, 
as shown by analysis of the blood from the basilar vein. 

“3. There was no reduction in the saturation of the arterial blood, 
but if anything a rise. 

“4. The depth of the respiration was reduced to nearly half the 
normal while the rate was about doubled. 

“ 5 . The systolic output 77.5 to 12.9 cc. 

“6. The total oxygen consumption of the body Avas also consider- 
ably lowered during tAvo of the attacks.” 

Carter and Stewart,® in their study of a case of paroxysmal tachy- 
cardia, are someAAdiat at A^ariance AAuth these conclusions. They 
found a marked decrease of oxygen saturation of the arterial blood. 
A stagnant anoxemia due to sloAAong of the circulation brought 
about by the tachycardia through a greatly decreased output per 
beat AA'as noted by both groups of observers. 

The most noticeable change in the patient here studied, clinically, 
was a rapid increase in the anasarca with a reduction in urinarj'^ 
output. There did not appear to be any appreciable increase in 
the degree of respiratory distress. The respiratory rate remained 
betAA'een 20 and 28 per minute. 

Cardiac pain AA'as entirely absent during the period of the parox- 
ysm. This is of interest in connection AAuth the consequent loAA’’ering 
of aortic pressure due to the diminution of ventricular output. 
The highest s 3 "stolic reading during the attack Avas 80. The loAA^est 
was 65. The systolic and diastolic pressures were incapable of 
•differentiation. Onlj^ one single beat marked the auscultatorj'^ 
sounds OA^er the brachial arterjL On the second day after the ces- 
sation of tach^'cardia the sj'^stolic blood-pressure AA'^as 110 and the 
diastolic was 100. 

The prolonged period of the paroxj^sm offered an excellent oppor- 
tunit}^ for trjnng the effect of A'^arious remedies and procedures. 
Vagus pressure did not appear to influence the rate. The only 
suggestive positive effect AA^as obtained AAuth quinidin sulphate. 
Quinidin sulphate 0.4 gm. was administered bj’’ mouth at 9 p.m., 
11 P.M., and 2 a.m. on the night preceding the cessation of the 
parox 3 "sm. Its influence can ’be onlj’’ speculatiA>'e. Singer and 
Winterberg® report its successful use in paroxj'^smal ventricular 
tachycardia. OAving to the apparent influence on the paroxysm 
the patient continued the use of 0.4 gm. twice dail 3 ^ The patient 
himself felt that his palpitation aacs greatly^ decreased by the 
remedyL It is of interest to note that the only other prolonged 
attack, aaTIcIi lasted apparenly' thirteen hours, occurred after the 
abolition of quinidin for one AAcek. 

Conclusions. 1. A case of paroxysmal Acntricular tachycardia of 
unusual duration is presented. Again emphasized is the association 
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of this disturbance of cardiac mechanism with grave myocardial 
disease, especially coronary thrombosis. 

2. The electrocardiogram shows the dissociated auricular activity 
with unusual clearness. The tracing also presents an unusual 
alternation of the ventricular complexes. 

3. The therapeutic value of quinidin sulphate in paroxysmal 
•ventricular tachycardia is debatable. It is tenable that good may 
come of its further study and usage. 
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A CASE OP TRYPANOSOMIASIS TREATED WITH 
TRYPARSAMIDE. 

Bt Hugh J. Morgan, M.D. 

(From the Hospital of the Rockefeller Institute for Medical Research, New York.) 

Introduction. Cases of African sleeping sickness, or trypanoso- 
miasis, are rarely seen in temperate climates and an opportunity 
for making a careful study of either the manifestations of the disease 
or its treatment is seldom afforded, h'loreover, the present case is 
of interest because of the fact that the patient w-as treated with 
“Bayer 205” and with tryparsamide. Both of these drugs have 
aroused a great deal of interest on account of the favorable results 
which have been reported from their use in trypanosomiasis. 
Exceptionally good results have also been reported from the use of 
tryparsamide in neurosyphilis. It is for these reasons that the 
following case report is published. 

History Report.— Case (History No. 4707), female, aged forty-one 
years, white, missionary. Admitted February 26, 1923; discharged 
May 24, 1923. 

Summary. Onset in the Belgian Congo, October, 1919, with 
attacks of fever associated with lassitude and asthenia. Crescentic 
and annular erythematous rash and general glandular enlargement 
noted in December, 1919, while en route to the United States. The 
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rash disappeared after eight months, but the glandular enlargement 
persisted, together with undernutrition and asthenia. Generally 
“ weak and run down” during 1920 and 1921. Bilateral otitis media 
and antrum infections. In February, 1922, her weight was only 
42.2 kg., and there developed increasing asthenia, diplopia, ataxia, 
general tremulousness, drowsiness and amenorrhea. Disturbance 
of the senses of taste and smell. Steady failure until July, 1922, 
when, after the demonstration of Trypanosoma gambiense in blood, 
lymph gland and cerebrospinal fluid, she received 3 doses of atoxyl. 
Progress of disease apparently arrested. Ten doses of “Bayer 205” 
with steady improvement, so that in December, 1922, she was 
symptomless except fot slight asthenia and anorexia. Weight 
50 kg. In January, 1923, a relapse occurred, with return of former 
symptoms, together with “lightning” pains in shoulders and symp- 
toms spggestive of mental deterioration. Her weight on admission 
was 43 kg. Physical examination revealed moderate secondary 
anemia, extremely dry skin, general glandular enlargement, pyor- 
rhea alveolaris, blood-pressure 80/60, splenomegaly, tremor of 
tongue, facial muscles and extremities, general muscular weakness, 
positive Romberg’s sign and unsteady gait, poor coordination of 
movements of extremities, hyperactive deep reflexes, slight muscular 
rigidity, poorly sustained left ankle and patellar clonus, positive 
Babinski’s sign on the left side, and somnolence. Temperature 
99.5 ° to 102° F. Blood, cerebrospinal fluid and extirpated lymph node 
negative for trypanosomes. Cerebrospinal fluid contained 30 cells 
per c.mm. and globulin. Wassermann tests on blood and cerebrospinal 
fluid negative. Sj’mptoms unabated for a period of three weeks, 
at end of which time a course of 10 doses of tryparsamide was given, 
with prompt subjective and objective improvement. Spinal fluid 
changes slight. Has remained symptomless to d,ate. 

Complaint. The patient complained of weakness, unsteadiness 
and drowsiness. 

Family History. Her family history was unimportant. 

Past History. Her general health has been good. She had 
measles, mumps, chicken-pox, and pertussis during childhood. At 
the age of ten she had typhoid fever from Avhich she recovered 
without complications. There have been no other diseases and, 
until onset of the present illness, she has enjoyed unusually good 
health. Her menstrual periods began at the age of thirteen years; 
they were at first accompanied by pain but soon became normal. 

She married a missionary in 1910 and went with him to the 
Belgian Congo in 1911. After about six months she returned to 
the United States where a baby was born in 1912. This child died 
at the age of seven months from an undetermined cause. In 1912 
the patient was rejoined by her husband and they lived in New 
York until 1914, when a second child was born. The latter is living 
and well. In 1916 the couple returned to the Belgian Congo. 
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Present Illness. The first symptom referable to the present ill- 
ness was noted in 1919. Prior to this time her health had remained 
good in spite of the conditions under which she lived. Her usual 
weight was 120 pounds. However, in October, 1919, a very definite 
change in her health occurred. Within a p^eriod of two weeks she 
experienced three febrile periods, each lasting from three to four 
days. During these attacks her temperature reached 103 ° to 104° F. 
The attacks were separated by afebrile intervals of from one to two 
days. Because of the fever, she left her station, Tshumbiri, on the 
Congo River, and returned to Kimpese, from which point, after 
about two weeks of weakness and lassitude, she went to a port and 
boarded a steamer for the United States, via Plymouth. In 
December, during her voyage home, the patient thinks that she had 
no fever. She felt weak, however, and noted that lymph nodes in 
the neck, axillae, and groins were enlarged. At this time a curious 
skin eruption appeared over the back and abdomen; the lesions 
were erythematous, and were annular or crescentic in shape. The 
usual lesion was a partial or complete circle of red, mottled skin 
surrounding a perfectly normal central area. These circles, or 
crescents, varied from 5 to 8 cm. in diameter, were not elevated, 
and caused the patient no discomfort. 

On her arrival in the United States in January, 1920, the patient 
did not consider that she was sick, although the skin eruption and 
glandular enlargement persisted. She was sent to a hospital for 
the routine examination required by her Missionary Board and was 
told that, except for slight anemia, she was in good condition. No 
explanation was offered as to the cause of the skin rash and adenop- 
athy. During the remainder of 1920 the patient lived in Chili, 
N. Y., and was occupied with the usual duties of a housewife. The 
rash disappeared after about eight months. She had, during this 
period, bilateral otitis media and antrum infections which cleared 
up slowly. She “was not strong” and attributed the feeling of 
weakness and of lassitude to her previous stay in Africa. The 
menstrual periods were regular. In February of 1922 there was a 
change for the worse. Asthenia and anorexia became more marked, 
and her weight was reduced to 42.2 kg. Amenorrhea developed. 
She first noted drowsiness and diplopia at this time. Unsteadiness 
of station and gait developed, together with a coarse tremor of the 
extremities. The sense of taste and of smell became impaired. 
Because these sjTnptoms continued to get worse, in July she visited 
a western clinic where Trj’-panosoma gambiense were found in the 
blood, in a Ijunph node, and in the cerebrospinal fluid. She was 
given 3 doses of atoxyl and advised to go to a London hospital for 
• further treatment. She arrived there in August, 1922, and received 
10 intravenous treatments of “Bayer 205.”^ There was marked 
improvement in all sjTnptoms and she returned to tlie United States 
in November, 1922, feeling well. She had gained 3.5 kg. in weiglit. 
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the tremor and drowsiness had disappeared and her gait was quite 
normal. The sense of taste and of smell had returned, and the men- 
strual periods were reestablished. Pier appetite was rather poor. 
She again took up her household duties. 

In January, 1923, she experieneed a return of most of her former 
sjnnptoms, ineluding weakness, unsteadiness, drowsiness, impaired 
sense of taste and smell, amenorrhea, anorexia and loss in weight. 
A new symptom developed in the form of severe “lightning” pains 
in both shoulders and arms. On admission to this hospital on 
February 26, 1923, she complained of the symptoms enumerated 
above and also that her memory was poor. She felt that her whole 
personality had changed. She was depressed and, though her 
insight was good, she was indifferent as to the outcome of her illness. 

Physical Examination. Temperature 99.2° F., pulse 80, respira- 
tion 20. Height 156.5 cm. Weight 43.6 kg. 

She was a well-developed, poorly-nourished, pale, white woman, 
who appeared to be about forty-eight or fifty years of age. She was 
indifferent and apathetic. Insight as to her condition was good and 
she cooperated fairly well throughout the examination, though it 
was with difiiculty that she remained awake. The skin over the 
entire body was dry and atrophic. Over the hands and feet the 
skin was also thick, shiny, darkly pigmented, and somewhat scaly. 
No gauntlet effect was present. There was no rash. The mucous 
membranes were pale but otherwise normal. 

The cervical, axillary and inguinal lymph nodes were easily 
palpable, averaging 1.0 to 1.5 cm. in diameter, and were firm and 
somewhat fixed; they were not tender. Small, firm epitrochlear 
Ijnnph nodes were palpable. 

All the upper teeth and the lower right molar teeth had been 
extracted. The remaining teeth showed marked pyorrhea. 

An examination of the lungs was negative. A soft systolic murmur 
was heard at the apex of the heart. The peripheral bloodvessels 
were soft, the pulse small, and the blood-pressure 80/60. 

The spleen descended to the costal margin on deep inspiration 
and was rather soft. The lower poles of both kidneys were palpable. 

Neurological Examination. An ophthalmoscopical examination 
revealed no abnormalities. A marked tremor of the muscles of the 
face, particularly of those about the eyes, was present. The tongue 
showed a rather coarse tremor. Otherwise the examination of the 
cranial nerves was negative. 

A marked general weakness was present. No weakness or 
paralysis was noted in special muscle groups. The patient stood 
with feet well apart and took short, uncertain, hurried steps. 
Romberg’s sign waS' slightly positive. Coordinated movements 
were poorly performed. No disturbances were demonstrated in 
the sense of touch, pain, or temperature. Deep hyperesthesia was 
present over the long bones. The deep reflexes were moderately 
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hyperactive. There was slight muscular rigidity. Babinski’s sign 
was positive on the left side and negative on the right. _ A poorly 
sustained clonus of the left ankle and patella was obtained. The 
abdominal reflexes were present. 

Laboratory Examinations. Urine: Specific gravity: 1010-1018. 
Reaction: acid. Albumin: negative, or only trace. Sugar: nega- 
tive. Microscopical examination: negative. 

Phthalein excretion: first hour 40 per cent; second hour 12 pei; 
cent; total 52 per cent. 

Blood: Red blood cells, 4,672,000; hemoglobin, 82 per cent 
(Sahli) ; white blood cells, 9800. 

Differential count (in percentages): Polymorphonuclears, 67.0; 
basophiles, 0.5; eosinophiles, 6.0;- large lymphocytes, 7.0; small 
lymphocytes, 16.5; large mononuclears and transitionals, 3.0. 

Stained film: Erjdhrocytes showed slight central pallor. The 
platelets were unusually large. Several examinations of “thick” 
preparations revealed no parasites. 

Wassermann reaction (blood): negative. 

Cerebrospinal fluid: Pressure not increased. Cells, 20; globulin, 
+ +. Wassermann reaction (2 cc), negative. Colloidal' gold curve, 
2224331000, Parasites in centrifugalized sediment, none. 

Roentgen-ray of skull, chest and tibiee, negative; basal metabolic 
rate, normal; stool examination, negative. 

One specimen of blood, 2 of cerebrospinal fluid, and an emulsion of 
an extirpated axillary Ijmiph node were injected into guinea-pigs, 
rats and mice; these animals remained normal and, while under 
observation, showed no evidence of trypanosome infection. 

Course in Hospital. For a period of twenty-three days the patient 
was kept in bed on a full diet with extra nourishment. No drugs 
were administered during this time. On this regime she gained 2 kg. 
in weight. However, her mental condition showed but little 
improvement. She remained indifferent and apathetic and had 
intermittent mild headaches. At times during this period she 
became a little brighter, but in the main she was dull and drowsy. 
Her appetite was poor; she had to be fed by a nurse because of 
weakness. She was careless of her personal appearance. She 
rarely talked to the nurses or attendants. The pains in her shoulders 
persisted, but were not so severe. Curious jerking movements of the 
left thigh were noticed. The tremor and poor coordination persisted, 
and fever was present. A second lumbar puncture, performed on 
March 15, showed: 30 cells, globulin -|- + +, and no parasites. 

On iSIarch 20, 2 gm. of tryparsamide were given intravenously. 
As will be seen from Chart I, the temperature immediately fell to 
normal. A remarkable change in the mental condition was noted 
during the following week. She became much brighter, more inter- 
ested in her surroundings and in her personal appearance. She 
spontaneously engaged in conversation, was less drowsy, and her 
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appetite improved so that she began to look forward to her meals 
and to feed herself. 

During the period between March 20 and May 21 the patient 
received 10 doses of tryparsamide intravenously, a total of 23.0 gm, 
of the drug being given. Improvement was continuous. Her per- 
sonality changed from that of a depressed, indifferent, careless, 
lethargic individual, to one of a bright, interested, talkative, opti- 
mistic woman. The tremor of the face and extremities slowly dis- 
appeared. The headaches and pains in the shoulders and jerky 
movements of the left thigh were no longer troublesome. The 
reflexes became normal and Babinski’s sign negative. Her station 
and gait were now normal. She gained, during this period, 10 kg. 
in weight, and the menstrual periods returned. The blood-pressure 
rose to 110/75. The spleen remained just palpable. Cerebrospinal 



fluid obtained May 3 showed 20 cells and globulin -|- -f-. The 
colloidal gold curve was 2222331000, and the Wassermann reaction 
negative. 

She was discharged, symptomless, May 24, 1923. On July 5, 
1923, the patient returned for examination. She had remained 
entirely sj’mptomless since May except that the last two menstrual 
periods have been missed. The spleen could still be felt and the 
deep reflexes were possibly slightly exaggerated. The maximum 
rectal temperature during the thirty-six hour period of observation 
was 100.1 ° F. Except for increase in the hemoglobin (95 per cent) 
the blood was essentially unchanged. Examination of the cerebro- 
spinal fluid: 12 cells; globulin +; Wassermann reaction negativ'^e, 
colloidal gold curve 2233321000. The urine examination was nega- 
tive except for a trace of albumin. 
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Discussion. Diagnosis. On admission to this hospital the case 
was clinically one of recurrent encephalitis. Since trypanosomes 
had been demonstrated seven months prior to our period of observa- 
tion, and at a time when the patient was suffering from symptoms 
almost identical with those which caused her to come to us, it seemed 
almost certain that the encephalitis was associated with the trypano- 
some infection. 

In the absence of demonstrable trypanosomes, one is forced to 
assume either (1) that the organisms were present but in localities 
not accessible when approached by the ordinary routes,^ or (2) that 
the patient no longer harbored them. If the latter possibility held, 
we must assume that the clinical picture was produced by a degen- 
erative process in the central nervous system, the result of a pre- 
viously active infection. It would seem from the history that this 
is unlikely. The rather abrupt recurrence of symptoms in February, 
1923, with fever and a marked constitutional reaction, is significant. 
Moreover, these symptoms were identical with those marking a 
stage in the disease when infection was known to be active in the 
sense that trypanosomes were demonstrated. That trypanosomes 
were not demonstrated in the 1923 relapse, either in an excised 
lymph gland, the blood, or the cerebrospinal fluid, is not remarkable, 
when one recalls that during the preceding seven months the patient 
had received 3 doses of atoxyl and 10 doses of “Bayer 205.” 

Treatment. But slight improvement followed the general 
therapeutic measure employed during the first three weeks the 
patient was in the hospital. Treatment with tryparsamide was 
then started. 

Tryparsamide is the sodium salt of n-phenylglycineamide-p- 
arsonic acid. It was first made in 1919 by Jacobs and Heidel- 
berger.2 => It was shown, by Pearce and Brown, ^ ® to possess 
marked therapeutic activity in experimental trypanosome infections 
and to be relatively speaking, non-toxic.® They concluded that, in 
the experimental disease, it was superior to many of the drugs 
commonly employed in the treatment of human trypanosomiasis 
(atoxyl, arsenophenylglycin, salvarsan, neosalvarsan, etc.) In 
1921, Pearce’ reported favorably upon the action of the drug in 77 
cases of human trypanosomiasis caused by Trypanosoma gambiense, 
and Chesterman® has recently reported favorably upon its effect 
in 40 cases of the disease. 

Doses of 2 and 3 gm. of the drug were employed. They were, in 
each instance, dissolved in sterile distilled water and given intra- 
venously at approximately weekly intervals. No untoward drug 
reactions occurred and clinical improvement was immediate. The 
temperature fell to normal, the headache and somnolence disap- 
peared, and the patient became bright and active mentally The 
appetite improved and there was a rapid gain in weight and strength 
llie tremor beeame much le.ss marked and Babinski’s sign dis- 
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appeared. When she was finally alloAved to walk, her station and 
gait had become normal, her coordinated movements were well 
performed, and Romberg’s sign Avas negative. The pains in the 
shoulders gradually lessened in frequency and intensity, and the 
deep hyperesthesia disappeared. Her color improved and the 
menstrual periods Avere reestablished. When discharged. May 24, 
and AA'hen seen again July 5, the patient seemed practically normal 
except for some emotional instability. The spinal fluid at the latter 
date still shoAA^ed globulin, a slightly increased cell count, and an 
abnormal colloidal gold curve. She is to write at monthlj’’ intervals, 
and to report in person for physical examination and lumbar punc- 
ture every two months.* ' 

The discussion of the mode of action of the drug used in the 
present case is necessarily purely theoretical . The absence of demon- 
strable trypanosomes prior to treatment makes it uncertain that 
the beneficial action of the drug AA’-as due solely to its trypanocidal 
effect. That organisms may have been present in inaccessible 
regions of the cerebrum or spinal cord seems likely. The feature 
of foremost importance in the case is the marked improvement 
obtained with tryparsamide in a patient shoAving a clinical relapse 
after treatment Avith a trypanocidal agent as powerful as “Bayer 
205.” If it is assumed that the action of the drug was purely 
trypanocidal in character, its ability to arrest the course of the dis- 
ease might be accounted for either by the fact that its chemical 
nature is entirely different from that of the drug preAdously used, 
or by the assumption that tryparsamide was capable of developing 
a high degree of therapeutic activity in the central nervous system. 
This assumption is supported by both experimental and clinical 
evidence. HowcA'^er, the possibility that a general, non-specific 
action of the drug played a role in the results obtained in this case 
should be borne in mind. It is interesting to note, in connection 
Avith this possibility, that Pearce and Brown'* obserA'^ed such an 
effect in experimental animals treated A\dth tryparsamide. These 
AA'orkers noted, moreoA'^er, that in experimental spirochetal infec- 
tions,® tryparsamide, AA'^hile not in itself a poAA'^erful spirocheticide, 
did modify or control the course of the infection. It is possible 
that this non-specific effect may haA'^e been, in part, responsible 
for the results recently obtained with tryparsamide in the treatment 
of paresis*® and one liaturally conjectures as to the possible useful- 
ness of the drug in chronic diseases other than those caused by 
protozoa. 


* The patient was readmitted to the hospital October 2, 1923, for a second course 
of treatment ■ndth triTDarsamide. At this time she was symptomless and the physical 
examination was entirely negative. A trace of globulin persisted in the spinal fluid. 
The cell count was 3 per c.mm. and the colloidal gold cun^e was negative. She was 
again admitted to the hospital in March, 1924, and found to be in excellent phys- 
ical condition. 
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Prognosis. In the light of the history one is inclined to give a 
guarded prognosis as to the ultimate outcome of the case. As long 
as the spinal fluid shows pathological changes, the case cannot be 
pronounced cured, in spite of the excellent general condition of the 
patient, and the absence of deflnite symptoms of neurological disease. 

Summary. A report is made of a case of African trypanosomiasis 
in which a relapse occurred after treatment with atoxyl and “Bayer 
205.” The results of treatment with tryparsamide are given, 
together with a brief theoretical discussion of the mode of action of 

the drug. i 
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SYPHILIS AS THE CAUSE OF MUSCULAR ATROPHY 
OF SPINAL ORIGIN.* 

By Alfred J. Ostheimer, M.D., L.R.C.P. (Bond.), M.R.C.S. 

(Eng.), George Wilson, M.D., 

ANO 

N. W. Winkelman, M.D. 

. PHILADELPHIA. 

(From the Neuropsychiatric Section of the U. S. Veterans’ Bureau, District 
No. 3, Philadelphia, Pa., from the Neurological Department of the School of Medi- 
cine of , the University of Pennsylvania, and from the Neuropathologic Laboratory 
of the Philadelphia General Hospital.) 

In his lecture on The Syphilitic Muscular Atrophies (which is 
one of twenty (20) given during 1921 by noted neurologists of the 
Paris Faculty of I\Iedicine) Andre Leri^ makes the statement that 
progressive amyotrophies are most commonly, if not always, syph- 
ilitic in origin. In 1897 Pierre Marie- questioned whether there 

* Publication authorized Ry the Medical Adviser, U. S. Veterans’ Bureau. The 
cases on which this paper is based were studied at the U. S. Veterans’ Bureau, Dis- 
nct i\o. 3’ Philadelphia, Pa., the Episcopal Hospital, Phil.adelphia, Pa., the Phila- 
oeipUia General Hospial and the University Hospital of Philadelphia. 

^ Questions ncurologiqucs d’actuaHt6, Paris, p. 259. 

Revue neurologique, 1897. Quoted by L6ri. 
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was such an entity as a primary chronic anterior poliomyelitis. In 
1903 Leri^ reported 6 cases of spinal progressive muscular atrophy, 
all of them syphilitic in origin. Two autopsies showed the diffuse 
vascular lesions of meningomyelitis similar to those observed and 
described by Raymond in 1893. 

In his remarkable paper entitled Progressive Muscular Atrophy, 
a Study of the Causes and Classification, with the Report of an 
Autopsy, read at the meeting of the American Neurological Associa- 
tion in June, 1905, Dana^ Avent so far as to say, “I have seen so 
manj^ cases of progressiA^e muscular atrophy that Avere so distinctly 
parasyphilitic, that it seems to me that Ave might infer that nearly 
all the atrophies AA^ere due to this process.” And further on he says, 
'‘It Avill be remembered that the investigation into the syphilitie 
origin of tabes began AAuth rather modest statistics in its support.” 
We Avere so much impressed Avith the folloAving portion of Leri’s 
lecture, that aa^c wondered AAdiether the teaching and the general 
knoAAdedge of this subject AA^ere so much more advanced in I’rance 
than in this country as to warrant the folloAving statement: ‘“‘This 
idea (meaning the idea that spinal progressive atrophy is practically 
ahvays due to syphilis) is noAv so banal that cases of syphilitic 
amyotrophy are no longer reported; it can today be stated AAuth 
assurance that progressive spinal amyotrophy is as much a syphilitic 
disease as is tabes. There are many cases of actual tabes in Avhich 
efforts to prove them of luetic origin haA^e failed, both from the 
standpoint of inheritance and from that of objective examination of 
the patient, as well as from that of laboratory studies; this is, 
hoAveA^er, no reason to deny that tabes is syphilitic in origin. Just 
about as much is true of progressive spinal amyotrophy.’’ 

The AA^riters of this paper can hardly believe that in this country 
the above idea is so “banal” and generally accepted, that these 
cases are no longer reported, or that the general practitioners and 
perhaps even the neurologists, have been so impressed Avith this 
fact that in the presence of any amyotrophy of unknoAvn eause 
antisj'philitie treatment is immediately instituted in every instance. 
It is of interest at this point briefly to record the opinion of different 
neurologists as expressed in the American standard text books on 
neurology. 

Spiller® in his artiele on progressive spinal muscular atrophy in 
Modern Medicine says “Some of the cases supposed to represent 
progressiA'e spinal muscular atrophy are caused by myelitis, espe- 
cially the syphilitic form. The inflammation may be almost 
confined to the gray matter and such being the case, sensory dis- 
turbance may be absent. The symptoms then AAmuld be those of 


^ Report of the 1903 Congress of Neurologists and Alienists, published in Brussels. 

* Jour. Nerv. and Ment. Dis., 1906, 33, 81. 

* Osier and McCrae, Philadelphia, Lea & Febiger, 1913-15, p. 82. 
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progressive spinal muscular atrophy, although the lesion would be 
a diffuse process of inflammatory character.” 

This same writer/ in 1912, wrote a paper on syphilis as a possible 
cause of systemic degeneration of the motor tract. In this article 
he reported several cases of muscular atrophj'' occurring in spinal 
syphilis. Spiller there said: “There is no objection on a priori 
grounds in accepting syphilis as a possible cause of various diseases 
of the motor system, as primary lateral sclerosis, amyotrophic 
lateral sclerosis, and progressive spinal muscular atrophy.” 

In Church and Peterson’s’ text-book, much used _ by- medical 
students and practitioners, under the heading Etiology in the article 
on progressive muscular atrophies, presenting lesions of the spinal 
gray matter, occurs this sentence, “Since the Wassermann and spinal 
fluid tests have been available, positive findings in these cases indi- 
cate that syphilis is a more common feature, if not an actual cause, 
than was formerly supposed.” 

Dana, under the heading of Progressive Muscular Atrophy in 
the ninth edition of his text-book says “All three types of atrophj'^ 
may be caused by syphilis, and hence the disease may occur in loco- 
motor 'ataxia. Usually, however, syphilis causes an atrophy run- 
ning a rather special course.” In a footnote he states: “Among 
72 cases, four-fifths were in males, syphilis was present in about 
one-fifth of the cases,” and “on the whole the dominant causes are 
an occupation strain, syphilis, and some inherited weakness of the 
affected neurones.” 

White and Jelliffe® under the heading Progressive Muscular 
Atrophy, says “ Here heredity may play a part in the development 
of a familial form, seen in infancy and also in adults (Bernhardt). 
It may follow acute poliomyelitis. Other factors, as toxemias, 
trauma, cold, wet, overexertion, are not definitely established. 
Occupation atrophies are at times incorrectly included here.” 

Case Reports. The subject is one of great practical importance 
and we desire to report the following cases as instances of spinal 
muscular atrophy due to syphilis: 


Case I.— A white male, aged thirty-three years, a motorman, was 
examined at the U. S. Veterans’ Bureau, District No. 3, on December 
20, 1922. He does not use alcohol; he has been married four years 
and has three children, all of whom are living and well. He had a 
cliancre fourteen years ago. His military history is of no importance 

except that he sufiered from so-called “rheumatism” while in the 
army. 


' Syphilis a Possible Cause of Systemic DcKeneration of the Motor Tract 
.Tour. Iserv. and Mental Dis., 1912, 39. ’’ 

Nervous and Mental Diseases. Philadelphia. W. B. Saunders Company, 1921, p. 
* Diseases of the Nervous System, Philadelphia, Lea & Febiger, 1917, p. 413. 
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Present Illness. This man has complained of pain ever since 
he has been in the service. The pain he describes as dull, stiff 
and achy, and at times has been sharp and stabbing, especially in 
the lower extremities. He also has had relaxation of the urinary 
sphincter. His libido has been much decreased. He has continued 
his work as a motorman up to the present time. 



Fig. 2. — Shoiving atrophy of shoulder muscles. 


Physical Examination. The station shows a slight sway but 
not a true Romberg. The gait is spastic, especially on the right. 
The deep reflexes in the lower extremities are greatly increased 
with an abortive ankle clonus on both sides and a typical bilateral 
Babinski. The deep reflexes of the upper extremities are present, 
but are greatly diminished. The man’s muscular development is 
very poor, there being a generalized wasting; the small muscles of 
the hand and the muscles of the shoulder girdle (Figs. 1 and 2) 
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show real atrophy especially on the right, and marked weakness is 
present in all four extremities. 

Electrical reactions show a marked diminution in the contrac- 
tibility in response to the faradic current in the atrophied muscles. 
Fibrillary contractions are present in the muscles of the arms and 
shoulder girdles. The tongue and lips are not involved. The pupils 
are equal, slightly irregular and react well to light and in accom- 
modation. All forms of sensation are normal throughout the body. 
The patient is bright mentally and shows no evidence of cerebral 
involvement. 

On January 5, 1923, the blood Wassermann was strongly posi- 
tive and the spinal fluid Wassermann was negative. The albumin 
and globulin were increased in the spinal fluid which showed three 
cells per c.mm. The colloidal-gold test showed no curve. The roent- 
genogram of the cervical and upper dorsal spine was negative. 

This case, with the exception of the pain and sphincter disturb- 
ance, would have passed for a case of amyotrophic lateral sclerosis, 
the picture of which the man presented. The symptoms came on 
nine years after the initial lesion, that is, flve years ago. From cer- 
tain facts in the history it is clear that the whole condition is one 
of syphilis of the spinal cord. Since antisyphilitic treatment has 
been instituted tl\e patient has greatly improved. 

Case II.— A white male, at present aged thirty-nine years, a 
machinist, was admitted to the Episcopal Hospital on August 14, 
1916, His family history was negative. Before his admission to 
the hospital he used alcohol and tobacco moderately. He had a 
chancre at the age of eighteen years, in 1902. He was married in 
1904 and his wife, who died in 1907, had two miscarriages. This 
man’s trouble began in 1906, the first thing he noticed being weak- 
ness of the right hand followed in a short time by wasting of this part 
• and by a wrist drop. The condition then spread to the left hand 
and wrist, then to the remaining portions of both upper extremities 
and shoulders, then to the lower extremities and trunk. From the 
onset until the whole body was involved was eight years. His 
weight dropped from 172 pounds to 90 pounds. 

Phys^ical Examination (February 24, 1923). The pupils are 
irregular and react poorly to light, but well in accommodations. 
No cranial nerve palsies are present. The tongue is larger than 
normal, presenting many deep fissures and resembling the so-called 
scrotal tongue. The man presents intense atrophy of all muscles 
from the neck down (Figs. 3 and 4); some of the muscles, espe- 
cially those of the buttocks are the seat of fibrillary tremors. All 
of tlie deep reflexes are lost. Plantar stimulation produces flexion 
on both sides. No voluntary movements are pre.sent in the left 
upper extremity; in the right upper extremity a little flexion is pos- 
sible at the elbow with a fair amount of pronation and supination. 
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The man can turn over in bed, but in so doing be goes through 
a number of contortions. More power is preserved in the lower 
extremities than in the upper, movements at the ankles, Imees and 
hips being possible but very weak. The man has a wasp uaist. 

Sensation is normal. -r^ -r. n i 

The result of the examination of the eyes by Dr. Fewell on Feb- 
ruary 28, 1923 is as follows; The discs are dusky and the margins 
well developed. The smaller vessels are quite tortuous and the 
veins pressed upon. No lesions of the choroid or retina were seen. 
The diagnosis is angiosclerosis. 

The Wassermann examination of the blood made at the Phila- 
delphia General Hospital, June 12, 1913 was three plus. The blood 
Wassermann examination at the Episcopal Plospital on March 1, 
1923 was negative. The patient has never submitted to a lumbar 
puncture. 

The atrophy in this case began four years after the patient con- 
tracted a chancre. His age at the onset was twenty-two, a late age 
for dystrophy and an early one for progressive spinal muscular 
atrophy. The condition of his pupils and of his tongue are strongly 
indicative of syphilis. At one time he had a strongly positive 
Wassermann although the reaction at present is negative. 

Case HI.— A Chinaman, aged forty-eight years, was admitted 
to the Philadelphia General Hospital on December 11, 1920. . He 
was assigned to the service of Dr. Charles S. Potts, through whose 
courtesy we are reporting this case. The man had a chancre in 
1904. 

Present Illness. In March, 1920, the patient noticed that he 
had difficulty in swallowing. Dysphagia progressed so that by 
the time he was admitted to the hospital he could swallow nothing 
but liquids. He has lost a great deal of weight. 

Physical Examination. Atrophy of the muscles of the upper 
extremities was present and marked with a great diminution of 
ponder in these parts. ' The lower extremities showed slight atrophy 
and weakness, but all movements were possible. The biceps, 
triceps and patellar reflexes were present and increased and a bilat- 
eral Babinski was present. Ankle clonus was not obtained. His 
station and gait, and the finger-to-nose test could not be deter- 
mined because of weakness. Sensation was normal throughout. 
Idle pupils were unequal and irregular and reacted sluggishly to 
light; weakness of both sides of the face was present. The tongue 
presented a tremor, was atrophic and could not be i>rotruded. The 
lips were widely separated ; the man could not whistle, and could not 
blow out a lighted match, and could not talk. He could not swallow 
solids, and weakness of the soft palate was present. An examination 
of the spinal fluid was never made, but the blood I\assermann was 
positive. This patient died on iSIarch 19, 1921, and no autopsv 
was obtained. 
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This case is one which clinically resembles amyotrophic lateral 
sclerosis beginning -as a bulbar palsy. A clear history of syphilis 
sixteen years before the onset of the amjmtrophia was obtained, 
and the blood Wassermann was positive. The state of his pupils 
also pointed to syphilis as the etiological factor in the disease of 
the nervous system. 

Case W.— A white male, unmarried, aged fifty-two years, a 
brass worker for thirty-five years, was admitted to the Philadelphia 
General Hospital and was assigned to Dr. Charles W. Burr’s service 
October 9, 1921. He died about five months later, on March 19, 
1922, while under the care of Dr. D. J. McCarthj^, through whose 
courtesy the report of this case is made possible. 

History. The family history was negative; the patient had 
malaria at thirteen years of age and has had chills and fever at 
irregular intervals ever since. On admission he complained of loss 
of power in both arms, pains throughout the arms and legs; head- 
ache, loss of power of the lower extremities and loss of bladder and 
bowel control. A regular rise of temperature in the afternoon was 
noted. The onset of the condition was in 1913, marked by numb- 
ness and tingling in the left hand and with loss of power in the fingers, 
which gradually involved the muscle groups of the elbow and 
shoulder. In 1915 the right upper extremity became involved and 
the atrophy on this side developed rather rapidly. A fraeture of 
the left hip, due to a fall, occurred in 1918 and as a result the left 
leg has been about four inches shorter than the right. Just before 
admission, weakness in the legs developed with sharp, shooting pains 
on both sides. There has been a loss of 20 pounds within twelve 
months prior to admission. 

Physical Examination. The man was found to be much emaci- 
ated and had the general appearance of one of seventy rather than 
of fifty-two. Diplopia was present; the left pupil Avas slightly 
larger than the right, and both reacted sluggishly to light but well 
in accommodation. The left biceps and triceps reflexes Avere 
present on the left but on the right side were absent. Both patellar 
reflexes were absent and there AA^as no clonus. Plantar stimulation 
resulted in flexion. All the muscles of both arms Avere markedly 
atrophied, including the muscles of the shoulder girdle. There 
was marked diminution in the power of the left upper extremity and 
the left hand was a tj'pical "main en griffe.” There Avas no motion 
possible in the right arm except at the AA'rist and slight flexion of 
the elbow. Fibrillary tremors were present throughout the muscles 
of the arm. '\^Tiile there was some atrophy in both legs, it AA^as 
only slight. Sensation was normal and loss of sphincter control 
of bladder and rectum was CAudent. jN'Iarked arteriosclerosis AA'ith 
blood-pressure of 180/90 was noted. Kyphosis and scoliosis AV'ere 
present. The cranial nerA'es were normal. The Wassermann te.st 
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of the spinal fluid was four plus. The urine showed some albumin 

and casts. ■ n j j- 

Pathology. Microscopically the cord is so small and dis- 
torted that it is difficult to distinguish the various levels. The 
anterior horns are smaller tlian usual and contain fewer nerve cells 
throughout (Fig. 5). The least involvement is in the lower lumbar 
and sacral regions but even here the cells show degeneration. The 
type of cell change varies — simple atrophy predominates, although 
lipoid degeneration is present. The glia elements are increased. 
The anterior roots are degenerated to a large extent (Fig. 6). 



Fig. 5. — Anterior horn cells, lower cervica region showing marked decrease in 
number and many small atrophic cells present with increase in glia nuclei. Kresyl 
violet, X S0.5. 


Clarke’s columns are well preserved and stand out in marked con- 
trast to the few and atrophic anterior horn cells. The posterior 
columns show sclerosis more marked in the upper cord (Figs. 6 
and 7). Lissauer’s tract is likwise degenerated as are also the 
posterior root fibers. The lateral columns are uninvolved. The 
meninges are thickened and contain a few small round cells mainly 
of the lymphocytic type (Fig. 8) especially noticed around the 
vessels. A fibrous hyperplasia is also present. The ve.ssels through- 
out the cord show definite sclerosis (Fig. 9). 

The medulla shows no changes aside from slight meningeal infil- 
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Fig. 6. — Thoracic cord, showing almost complete posterior column degeneration 
with some distortion of the cord. (Weigert.) 




Fig. 7. — Thoracic cord, showing same as Fig. 6, with distortion of aflterior horns. 



Fig. S — Pia-arachnoid, showing round-cell inOltration. X 115. Toluidin blue stain, 
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tration and sclerosis of its vessels. Unfortunately the peripheral 
nerves and muscles were not removed nor were the intestines very 

carefully examined. ^ ^ x 

Pathological Piagnosis. Meningomyehtis (syphilitic tjTie; . 



Fig. 9. — Anterior spinal artery cervical cord, showing endarteritis with splitting of 
elastic lamina (o). X 115. H. and E. stain. 

'Case V.— A white widow, aged fifty-five years, came to the 
neurological dispensary of the hospital of the University of Penn- 
sylvania on March 6, 1923. Her chief complaint was weakness of 
the left arm and hand. 

The patient was married for ten years when her husband died. 
She had one stillborn child. No other pregnancies. She denies 
the use of alcohol. 

We are able to report this case through the kindness of Dr. William 
G. Spiller. 

Preseat Illness. About nine months ago the woman noticed 
weakness of her left hand; she first observed this because she fre- 
quently dropped articles from her hand. The weakness gradually 
progressed, until at the end of two months she was unable to use 
her hand to any extent. About this time she noticed that the hand 
was becoming .smaller. She has had not pain although at times 
she has a jumping sensation in her arm. She has no trouble with 
her eyesight, and no sphincter disturbance. Her right hand has 
not been ahccted although she says it has a queer feeling. 

PInjsical E.ramiuation. The pupils are equal, regular and react 
well to light and in accommodation. Examination of the eye-grounds 
shows that the media is clear, the discs round, and of fafr color and 
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good outline. The vessels show moderate sclerosis and there is 
no fundus lesions. 

The left hand is markedly atrophic and is in the claw position. 
The muscles of the forearm, arm, and especially of the shoulder 
girdle, are somewhat atrophic. The muscle power of the left upper 
extremity is much less than that of its fellow/which is about normal. 
The biceps, triceps, von JBechterew’s and patellar reflexes are 
bilaterally increased. Ankle clonus is not obtained, but plantar 
stimulation produces extension of the great toe on both sides. Sen- 
sation is normal throughout. The tongue and lips show no atrophy. 
The electrical reactions in the small muscles of the hand show a 
moderate diminution in contractility in response to the faradic 
current. 

The blood Wassermann was strongly positi^^e. Examination of 
the cerebrospinal fluid showed a negative Wassermann and colloidal- 
gold curve, with two cells to the cubic millimeter. The roentgeno- 
gram of the cervical and upper dorsal spine was negative. 

This case of nine months’ duration shows intense atroph}' of the 
left hand and moderate atrophy of the remaining portion of the 
left upper extremity with a marked increase of all the deep reflexes, 
and a bilateral Babinski, a picture which is comparable in e^^ery 
way to an early stage of amyotrophic lateral sclerosis. With a 
strongly positive reaction of the blood we believe we are justified 
in considering this case one of spinal syphilis involving the anterior 
horns and the lateral tracts. 

Since the time- when, in 1893 , Raymond definitely established a 
relationship between syphilis and progress ! at muscular atrophy, 
by a description of a diffuse meningomyelitis, vascular in origin— 
and since 1905 , when Dana suggested the probability of all spinal 
muscular atrophies being due to syphilis, tand being a clinical form 
of spinal syphilis, Avith predilection for the anterior horns, just as 
Erb’s spastic paraplegia is due principally to lesions of the lateral 
tracts and tabes dorsalis consequent principally upon an iiiAmlAT- 
ment of the posterior roots, until today AAdien Leri sa.>'s “I believe 
that progressiAT spinal amyotrophia is ahvays or almost abvays due 
to syphilis,” hoAv much has our teaching progressed- in the Avay of 
stressing the importance of treating all such muscular atrophies 
as parasyphilitic conditions as we have learned to treat tabes dor- 
salis, thanks to the AATitings of Fournier in 1876 and of Erb in 1879 ? 

Summary. The amyotrophic form of spinal s.yphilis is a syndrome 
actually due to syphilis of the anterior horns and may or may not 
be associated Avith a tabes dorsalis or paresis. The object of this 
paper is an endeavor to focus attention on this point, in the hope 
that, by the frequent reporting of many cases of spinal progressive 
muscvdar atrophy, Avhen syphilis is found to be the cause, and in 
Avhich postmortem findings demonstrate the syphilitic structural 
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changes, this knowledge will become^ so generalized -that antiluetic 
treatment will be immediately instituted, just as it is today in 
tabes dorsalis and paresis. 

Of course, any conclusions based on the findings in our own tew 
cases would not be justified. The writers hope to collect data on 
a sufficient number of cases to warrant some definite conclusions, 
but take the present moment as an opportunity to awaken the 
interest of the profession in order that all available cases of this 
sort may be investigated and reported with postmortem findings, 
if possible, so that from the mass of data the truth may ultimately 
be known. 


A STUDY OF THE BACTERIOLOGICAL FINDINGS IN THE 
LYON-MELTZER TEST. 

By W. W. Boardman, M.D., 

SAN FRANCISCO, CALIF. 


(From the Gastro-intestinal Clinic, Stanford University Medical School.) 


A PROPER understanding of the various factors influencing the 
bacteriology of the duodenal content has become essential with the 
introduction of the Lyon-Meltzer method in the study and treat- 
ment of the diseases of the biliary system. 

For diagnostic pui-poses, the method briefly consists of the micro- 
scopical and bacteriological study of three samples of duodenal 
material obtained after the installation of magnesium sulphate in 
25 to 30 per cent solution. These samples are supposed to be 
derived from the common duct, the gall-bladder and the hepatic 
ducts respectively. Admitting such origin, the question naturally 
arises as to the significance of the bacteriological findings in these 
samples, especially as to whether microorganisms so found, may be 
considered of pathological significance, or merely as unavoidable 
contaminations. 

Recalling for the moment that into the duodenum is emptied the 
gastric chyme, the bile and pancreatic secretions, as well as the 
secretion of the duodenal mucosa, and at times, material from the 
small bowel, it would seem evident, that organisms obtained from 
the duodenal content might have their origin in either the mouth, 
stomach, biliary system, pancreas or small .bowel. 

Our pre.sent knowledge of the bacteriology of the upper alimentary 
tract is far from complete. It is well known that innumerable 
organisms of various tjq^es, having their origin in the nose, mouth, 
throat, lungs and food are constantly being swallowed. It is also 
rather generally accepted that the acid gastric juice eflectually 
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destroys such swallowed organisms and that the duodenal content 
is normally sterile. 

The work of Cushing and Livingood^ partially confirms this opin- 
ion, as they concluded after careful surgical studies, that in the nor- 
mal healthy adult, the stomach, duodenum and upper small bowel 
rapidly become amicrobic in the fasting state, ’ However, they also 
state that during digestion, numerous organisms having their origin 
in the ingesta, successfully resist the action of the acid gastric juice, 
and may be recovered from the duodenum. In their studies, yeast 
and coccal forms appeared most frequently in the duodenal samples. 

Other investigators have attempted studies of the duodenal con- 
tent by means of the duodenal tube, but their results are less con- 
vincing, Thus Hess,^ obtaining the samples by means of a small 
catheter passed into the duodenum of fifteen infants, found Bacillus 
coli once, but staphylococci frequently. Later, Macls^eal and Chase^ 
studied twenty-four adults, using a duodenal tube, the tip of whieh 
was protected by a salol coated gelatin capsule to prevent contamina- 
tion during the passage of the tube. From this series, they con- 
cluded that normal duodenal fluid is practically free from living 
bacteria when food is absent, but that the number of cultivable 
microbes in the duodenal fluid is markedly increased in variously 
gastro-intestinal disturbances. 

The question naturally arises as to whether samples obtained by 
the duodenal tube method can be properly compared with those 
obtained by direct surgical means, in other words, is the duodenum 
into which a duodenal tube has found its way, a normal fasting 
duodenum? There can be no question but that the passage of the 
tube stimulates a more profuse salivary secretion than is present 
in the normal fasting state, and that a large part of this secretion 
is swallowed with the tube and while the tube is in the duodenum. 

Just what effect the tube has on gastric secretion and peristalis, 
may be open to question, but again, there is no doubt that periodic- 
ally, gastric content is discharged into the duodenum while the 
duodenal tube is in place. It Avould therefore seem possible that 
the findings of Hess^ and MacNeal and Chase^ may have been influ- 
enced by salivarj'^ contamination, which Avas a less marked factor 
in the Avork of Cushing and LiAungood.^ - 

Ample proof is at hand of the A'^ery high bacterial content of saliva. 
Streptococci and staphylococci haA'^e been demonstrated in OA'^er 
80 per cent of fifty-four samples from dyspeptic patients by Smithies. 
The AA’ork of Kopeloff'* is of interest in this connection, as he studied 
the gastric flora during a fractional test-meal. He isolated thirty- 
two t3q)es of organisms from the gastric contents and almost inA'^ari- 
ably found the same organisms in the saliA'^a and the material of 
the test-meal, the saliA'^a furnishing the members of the streptococci 
and staphylococci groups, the test-meal, the remaining groups. 
He concludes that the bacterial flora of the stomach is almost entirely 
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dependent upon the saliva swallowed, and also that the degree of 
acidity plays no appreciable role in determining the t}^e of organism 

found. , 

Granting then, the presence of organisms m the stomach, prac- 
tically all investigators agree that, even with normal acidity, there 
is abundant opportunity for them to pass unharmed into the duo- 
denum. 

With this evidence, we may conclude that although the normal 
fasting duodenum may rapidly become amicrobic when examined 
directly, there is no satisfactory evidence that the duodenum of the 
gastro-intestinal patient is amicrobic when examined in the fasting 
state by means of the duodenal tube, whereas, on the contrary, 
there is evidence that the saliva carries an abundant bacterial flora 
to the stomach and that the gastric flora, to a very large extent, 
determines the duodenal flora. 

The possibility of such contamination of the biliary samples has 
been more or less clearly recognized by Lyon and some of his fol- 
lowers and two methods have been proposed to prevent it. 

Whipple,® following the technic of MacNeal and Chase, used a 
tube, the tip of which was sealed with a salol coated gelatin capsule, 
which was not dissolved until the tip had reached the duodenum. 
By this means, it was thought that contamination with “organisms 
carried do\yn in the effort to swallow the tube,’’ was at least to some 
extent prevented. With this technic, he studied 150 cases and 
boldly concludes that “The colon bacillus, the hemolytic streptococ- 
cus and Staphylococcus aureus, especially if found in the bile fol- 
lowing the magnesium sulphate, may be considered as etiological 
factors and as probably present in the gall-bladder or common 
duct or both.” Recalling that he has not excluded salivary contam- 
ination, as the organisms carried down in the effort to swallow the 
tube may have gone on into the duodenum and contaminated his 
bile samples, these seem unjustifiable conclusions. 

Lyon,® on the other hand, has attempted to sterilize the mouth 
and stomach by the use of permanganate and zinc chloride. The 
following quotation is of interest: 

“To make possible accurate diagnosis of the duodenal biliary 
zone, it is necessary that we adopt means to prevent c^iiological 
and bacterial contamination from the mouth, teeth, tonsils, respira- 
tory tract and stomach, from confusing us in our ihteipretations 
of duodenal and biliary materials. 

“To avoid this as far as possible, I have adopted the following 
routine method in diagnosis; The patient presents himself with 
twelve-hour-fasting stomach, lie then brushes his teeth carefully, 
rinses and gargles his mouth and throat thoroughly first with a 
strong solution of potassium permanganate gr. 1 to 1 ounce, then 
with a mild astringent solution of zinc chloride. Tube was freshlv 
sterilized by boiling. The fasting content aspirated, is set aside 
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for chemical, cytological and bacteriological examination for com- 
parison with the findings later recovered from the duodenum. The 
stomach is then rinsed to sparkling clearness, using gravity douching 
from 250 cc irrigating tanks or syringe douching and recovering the 
wash-water in 250 cc conical graduates in which can be noted how 
clean the stomach is— mucus, shreds, mucopurulent plugs and other 
material which yields much valuable information. After the wash- 
return is sparkling clear, the stomach is made astringent with Lavoris 
and then rewashed thoroughly. It is surprising to observe how often 
a stomach apparently washed clean, after being made astringent, 
will press out from the mucosal tubules mucopurulent masses, etc., 
often swarming with bacteria. After washing again, the stomach 
is disinfected with 250 cc of 1 to 10,000 permanganate solution 
immediately recovered, and stomach is again washed clear. This 
so far as possible, prevents contaminated material from the upper 
zones, confusing our interpretation of material later obtained from 
the duodenal biliary zone.” 

How far do such methods prevent contamination and make pos- 
sible accurate diagnosis of the duodenal biliary zone? I believe 
the first method maj^ be dismissed as unsatisfactory, as it is based on 
the assumption that the organisms found in the duodenum have 
their origin there, and neglects the contamination -of duodenal 
content occurring with each discharge of gastric content. 

The Lyon technic should be of value if it will do that for which 
it is designed, namely, the sterilization of the mouth, or better, the 
saliva, for a period of one to three hours, and secondly, the steriliza- 
tion of the stomach, for an equal period. 

As regards sterilization of the saliva, one can readily demonstrate 
that this is impossible by the method proposed by Lyon. Numerous 
tests were made on healthy members of the staff— taking cultures 
of the saliva before applying the Lyon method of treating the 
mouth, and at half-hour intervals after such treatment, over a 
period of two hours. In every case, the tubes, after attempted 
sterilization, were practically indistinguishable from those before, 
all showing most profuse growths. As it was thus evident that 
infected saliva was entering the stomach during the course of the 
routine test, no effort was made to determine the effect of the Lyon 
method of attempted sterilization of the stomach. In this connec- 
tion, one statement of Lyon however, is of interest: “It is sur- 
prising to observe how often a stomach, apparently washed clean, 
after being made astringent, will press out from the mucosal tubules, 
mucopurulent masses, etc., often swarming with bacteria.” If 
such plugs are pressed out by the astringent action of Lavoris 
solution, it seems probable that other similar plugs are pressed 
out by peristalsis during the fifteen minutes to two hours consumed 
by the test. 

It seemed perfectly evident that the infected saliva swallowed 
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during the course of the routine test, eventually finds its way into 
the duodenum, but to demonstrate that such was the case, we have 
repeatedly placed a few grains of powdered charcoal on the tongue 
of patients undergoing the examination, and almost without excep- 
tion, particles of charcoal have been recognized either macroscopic- 
ally or microscopically in the bile samples before and after the 
administration of the magnesium sulphate. 

From the foregoing, it is apparent that even with the Lyon tech- 
nic, infected saliva is being swallowed during the course of the 
examination, that the organisms thus swallowed are not destroyed 
by the gastric juice, but are passed on into the duodenum where 
they may contaminate the various bile samples and render reliable 
bacteriological conclusions impossible. To investigate this assump- 
tion, a series of cases was examined, cultures being made from the 
pharynx, the fasting gastric content, the fasting duodenal content 
and the so-called yl, B and C bile samples. 

Our routine, because of the demonstrated impossibility of steril- 
izing the mouth, was less elaborate than that proposed bj'’ Lyon. 
Patients presented themselves at eight o’clock in the fasting state 
and a swab was taken from the tonsil areas, the mouth was then 
thoroughly rinsed with a 1 to ,5000 permanganate solution. A 
freshly sterilized duodenal tube was then swallowed and the gastric 
content extracted and a culture made. The stomach was then 
thoroughly rinsed with a 1 to 10,000 permanganate solution until 
the washings returned clear. When the tube was apparently in 
the duodenum, its position was confirmed by fluoroscopical exam- 
ination, after which, a culture of the duodenal content was made. 
Sterile mangnesium sulphate was then administered and the various 
samples of bile collected and cultured. 
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\Ve had for comparison, 50 cases so studied. By referring to 
iable 1, It will 1)0 seen that the fasting content, duodenal content. 
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B bile and C bile gave growths similar to that obtained from the 
mouth in from 46 per cent to 69 per cent of the cases and that the 
various bile samples gave cultures resembling those of either mouth 
or stomach in from 74 per cent to 86 per cent of the cases. In other 
words, in only 14 to 26 per cent of the bile cultures, was there an 
absence of organisms similar to those found in the mouth and 
stomach. It is probable that there would have been a closer 
agreement between the mouth cultures and those of the fasting 
gastric content, if cultures had been taken from the saliva, rather 
than by swabbing the tonsil areas. -The various tjTpes of staphylo- ' 
cocci and streptococci were the organisms most frequently found. 

Conclusions. With these findings, it seemed apparent to us that 
no reliance could be placed on the bacteriological findings in the 
various bile samples and that even with the most painstaking 
technic, including the study of the mouth and gastric flora, the 
procedure is bacteriologically so fundamentally faulty that its use 
in the routine clinical study of the “duodenal biliary zone” is apt 
to lead to more incorrect than correct conclusions. 
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THE VALUE OF PHYSICAL SIGNS IN THE EARLY DETECTION 
OF PULMONARY METASTASES. 

By Lloyd F. Graver, M.D., 

NEW YORK. 

(From the Memorial Hospital, New York.) 

The Need for the Early Recognition of Metastases of Malignant 
New Growths. The early recognition of metastases to the lungs or 
pleura in those types of malignant tumors in which such metastases 
are prone to occur is of fundamental importance. For the purposes 
of this paper it was considered advisable to select two typical 
examples of such cases; namely, mammary carcinoma and osteogenic 
sarcoma. Careful physical examination of the chest should form a 
part of the general survey which a patient suffering from either of 
these diseases undergoes when first seen. The recognition of metas- 
tases at this time has an important bearing both on prognosis and 
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on the kind of treatment to be carried out. There is no doubt that 
many breasts have been needlessly amputated and many limbs 
sacrificed in cases complicated by unrecognized metastases to the 
lungs or elsewhere at the time of operation. By the early discovery 
of such metastases not only could these patients be spared an 
unnecessary operation, but in certain selected cases better palliation 
could be obtained by the use of radiation, and at the same time 
additional material would thus be made available for the study of 
the effect of various kinds of radiation on the various types of these 
two diseases. There is believed to be some evidence that the opera- 
tive removal of a primary malignant growth imparts increased 
growth stimulus to metastases, so that the operation^ in such cases, 
not only does no permanent good, but may actually shorten the 
life of the patient; while with proper selection of patients, it is 
possible that a certain number of cases of mammary carcinoma or 
osteogenic sarcoma with early secondary tumors in the lungs mighk 
be benefited temporarily by radiation. To be sure, it seems advis- 
able, at times, to amputate a foul, ulcerating, painful breast or a large 
painful osteogenic sarcoma, even in the presence of metastases, 
without any hope of curing, but as the best means of speedy pallia- 
tion. 

Com/parison with Pulmonary Tuhermilosis. In the examination 
of cases of pulmonary tuberculosis, it is now generally accepted 
that reliance cannot be placed entirely on the radiographic plate 
or film for the detection of incipient cases. In a certain proportion, 
small, to be sure, but nevertheless well established, the physical 
signs in conjmiction with the anamnesis and other findings, prove 
the presence of tuberculosis in cases in which the roentgenologist 
is unable to confirm the diagnosis. On the other hand the clinician 
is sometimes greatly surprised to find evidence on the roentgen-ray 
plate of well-marked tuberculosis which he had not suspected, or 
which he may have suspected from other data, but of which he had 
been unable to elicit any physical signs. The same situation exists, 
I think, in pulmonary metastases, especially in mammary carcinoma. 
Just as in pulmonary tuberculosis, there is, on the whole, close 
correspondence between the radiographic or fluoroscopical signs 
and the phj'^sical signs; but there are some cases in which the clinician 
is considerably surprised at the extent of metastatic involvement 
visualized by means of the roentgen-ray, and I think there is a 
certain small number of cases in which physical signs of metastases 
can be elicited before the lesions are of sufficient size or density to 
cast a distmctive shadow on the plate. The clinician should there- 
fore avail himself of both methods of examination. The examina- 
tion of the chest will often furnish the indication for taking a 
roentgen-ray picture, to confirm the presence of metastases and to 
reveal more accurately perhaps their size, character and location. 
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Metastases of Breast Carcinoma to Inings and Pleura. Among the 
early symptoms which lead one to suspect metastases to the lungs 
are cough, vague or pleuritic pains in the chest and a feeling of 
difficulty in getting the breath. 

The earliest sign which I have observed is a peculiar limitation 
of breath sounds, especially marked during inspiration, covering a 
limited area of the chest. This may or may not be accompanied 
by fine crackling rales during inspiration, and there may be no 
dyspnea, no cyanosis, no change in percussion note or fremitus, 
and no alteration in the vesicular quality of the breath sounds. 
This limitation of breath sounds, and particularly during inspiration, 
gives the impression that there is either something preventing 
normal expansion of lung vesicles, or a thin layer of something 
obscuring the vesicular murmur. The above signs may be the only 
ones obtainable and at this stage, the roentgenologist may be 
entirely unable to confirm the clinician’s suspicion of metastases. 

In consulting the standard text-books of physical diagnosis one 
is struck by the fact that almost the only descriptions of physical 
signs in such cases pertain to well-advanced lesions. 

It is important, of course, to rule out other lung conditions, such 
as the residuum of an old pneumonia or pleurisyj a beginning dry 
pleurisy and tuberculosis. If any of these conditions are present 
the difficulties of physical diagnosis (and of roentgenological inter- 
pretation as well) are considerably increased. In the absence of a 
history of pneumonia, pleurisy or tuberculosis, and in the absence 
of the acute pain usually accompanying a beginning pleurisy, if 
one has the signs described above in the 'lower half of the chest, one 
is much moje inclined to suspect metastases than if the same signs 
were present somewhere in the upper half of the chest, where tuber- 
culosis might be the more probable cause. The signs of metastases 
are more frequently discovered in the lower half posteriorly than 
at the apex or anteriorly, because at the apex it is difficult, to rule 
out tuberculosis, and anteriorly the presence of the female breast 
often obscures the examination of the lung. 

Later Signs. With advance of the secondary growths the signs 
become more marked and more diffuse, so that similar changes may - 
affect a large part of one or both lungs. In addition to the crackling 
rales, sibilant or sonorous rales may be heard. Later, change in 
the percussion note and possibly broncho-vesicular or bronchial 
breathing may be detected. The rales, as the metastases progress, 
usually increase in loudness and number. There may now be a 
■\dsible limitation of expansion of the lower thoracic walls (without 
fluid). Later, pleural effusion may occur and add its characteristic 
signs to those already mentioned. Dyspnea increases and cyanosis 
may be marked. The patient may have distressing cough with 
little or no sputum. Hemoptysis may occur. 

Pleural effusion may occur much earlier and may then obscure 
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all other signs. It may in this way be a source of great diagnostic 
uncertainty, both to physical examination and the roentgen-ray, 
particularly in the very late metastases which sometimes occur 
years after an amputation of the breast. We have found little help 
in such cases from an examination of the fluid for tumor cells. 

In the cases that have recently had an amputation of the breast, 
and in which one hears when listening over the chest wall at the 
site of the missing breast a number of crackling rales, it is very 
difficult to say whether one is dealing with an early pleural metas- 
tasis or with a postoperative pleuritis. It is my impression that 
there is frequently a slight postoperative pleuritis directly beneath 
the operative fleld which gives rise to crackling rales that sound 
as though they were close to the ear. 

Metastases to Lungs from Osteogenic Sarcoma. The lungs are 
almost invariably sooner or later the seat of metastases in this dis- 
ease. These secondary growths start from cell emboli transported 
through the blood stream, while in breast carcinoma the route of 
dissemination is chiefly the lymphatics. As seen on the roentgen- 
ray plate, they first appear as small round, fairly clean-cut nodules 
lying within the lung. The symptoms are cough, pain in the chest, 
and later dyspnea and frequently hemoptysis. These growths when 
first seen on the roentgen-ray plate may be so small or lying so 
deeply within the lung parenchyma that no physical signs whatso- 
ever can be obtained, and in these cases reliance for the first detec- 
tion of metastases, it seems, must be placed on the roentgenological 
examination, whereas in the case of breast carcinoma metastases 
the signs may appear before the roentgen-ray findings. It should 
be borne clearly in mind, however, that these lesions do not become 
visible on the roentgen-ray plate from the moment of their incep- 
tion, and that when cough, dyspnea, pain in the chest, hemoptysis 
or any combination of these symptoms occurs that cannot readily 
be accounted for by some other lesion, metastases should be sus- 
pected even in the absence of physical signs -or roentgenological 
evidence of pulmonary newgrowth. 

Later Signs of Metastases of Osteogenic Sarcoma. Later, as the 
nodules increase in bulk, one obtains various signs, dullness to 
flatness over some area with crackling and possibly sibilant rales, 
decreased breath sounds of relatively normal quality or breath 
sounds changed toward bronchial tjqje. Massive growths may 
occur which practically obliterate all resonance, breath sounds, 
fremitus and voice sounds over an entire side or over most of the 
chest, even in the absence of sufficient fluid to produce such signs. 
Bulging of a portion of the chest over a massive growth may occur. 
Retraction of a portion of the chest wall over a secondary lung 
tumor, which is said to occur sometimes, according to several 
writers on physical diagnosis, I have never observed. Pleural 
effusion frequently occurs in these cases, also, and may occur earlv 
so as to mask other signs, both physical and roentgenological. 
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Mammary Carcinoma: Comparison of Physical Signs with Roentgen- 
ray Findings. Following is a table comparing physical findings 
in the chest with roentgen-raj^ reports in cases of mammary’' car- 
cinoma. The table includes all of the cases examined personally by 
the writer from the middle of August, 1920, until about May 1, 1923, 
with the exception of a good many cases which had to be excluded 
because of failure to secure the physical examination and the 
roentgen-ray plate at the same time. There are 216 cases included, 
of which 7 were men. In all cases the chest examination was made 
first as part of the routine ph3^sical survey, and the roentgen-ray 
plate was taken later on the same day or within a very few days 
-^thereafter. The roentgen-ray plates have been interpreted bj'' Dr. 
R. E. Herendeen, roentgenologist to the hospital, independentl}'^, 
without anj^ knowledge of the writer’s findings. All of these cases 
have been definitely classified by the breast department as cases 
of mammarj'^ carcinoma clinicallj^, confirmed whenever possible b}’^ 
pathological examination. 


TABLE COMPARING PHYSICAL SIGNS WITH ROENTGEN-RAY FINDINGS IN 
CASES OF I\L\]MMARY CARCINOMA EXA1\IINED FOR PULMONARY 

METASTASES. 


Number of 

cases. Per cent. 

Group I. — Physical Signs Indicated Metastases: 

Confirmed by roentgen-ray 18 54.5 

Roentgen-ray negative at first; later positive .... 2 6.1 

Roentgen-ray questionable or suspicious 7 21.2 

Roentgen-ray negative for metastases 6 18.2 


Total 33 , 100.0 

Group II. — Physical Examination Questionable or Suspicious 
of Metastases: 

Roentgen-ray positive for metastases 6 12.3 

Roentgen-ray questionable or suspicious 13 26.5 

Roentgen-ray negative at first; later positive .... 4 8 . 2_ 

Roentgen-ray negative for metastases 26 53.0 


Total 49 100.0 

Group III. — Physical Signs Negative for Metastases: 

Roentgen-ray negative for metastases 107 80 . 0 

Roentgen-ray questionable or suspicious 18 10.4 

Roentgen-ray positive for metastases 9 9.6 


Total 134 100.0 

Grand total 216 


Discussion. In Group I there are 2 cases in which the plij'^sical 
signs were considered positive for metastases, and which were 
negative to the roentgen-raj'^ at first, but which later showed definite 
metastases on the plates. 

The first of these was patient Mrs. L. L., examined on December 
27, 1920, and classified as recurrent inoperable. Her left breast had 



graver: physical signs in PULIMONARY jMETASTASES 857 

been removed three years before and she had received four roentgen- 
ray treatments two years previously and four or five roentgen-ray 
treatments the preceding year, the last treatment having been 
given in September, 1919. The roentgen-ray plate on December 27, 

1920, was reported as follows: “Plate does not reveal definite evi- 
dence of involvement of pleura, and there is no well-marked evidence 
of carcmoma metastasis to lungs. The left margin of the gladiolus 
sterni from second to third ribs seems hazy and irregular and lacking 
in normal bone density.” A biopsy made at this time showed scir- 
rhous carcinoma. On July 19, 1921, seven months later, the 
roentgen-ray showed “evidence suggesting metastases to lungs,” 
and on September 24, 1921, “characteristic roentgen evidence of 
carcinoma metastases to Imigs.” On January 8, 1923, her liver was 
found to be greatly enlarged, and she died on February 12, 1923. 

The second of these cases, Mrs. L. Gl., was examined on July 25, 

1921, and classified as recurrent inoperable. The physical examina- 
tion of the chest indicated the presence of metastases, but the 
roentgen-ray report was negative. Three months later, on 
November 1, 1921, the roentgen-ray findings were questionable or 
suspicious, and eight months later, on March 17, 1922, the roentgen- 
ray report was positive for metastases. On August 10, 1922, she 
was found to have a greatly enlarged liver, and she died on November 
30, 1922. 

Of the cases in Group II, suspected of having metastases as the 
result of physical examination, 4 w^ere at first reported negative 
to the roentgen-ray, but later showed positive evidence of metastases 
on the plates, at intervals of from three and one-half to eight months 
after the original examination had been made. Three of these 
cases died in from five to ten months after first coming to the 
hospital. In one of these cases the only sign demonstrable at the 
first examination was a diminution of breath sounds at the right 
base. The remaining case of the four was last seen on March 20, 
1923, seven and two-thirds months after her first examination, and 
was then in good general condition. 

The 6 cases just discussed may be regarded as furnishing some 
evidence, but not proof, that the physical examination detected 
signs of metastasis of mammary cancer before it could be found on 
the roentgen-ray plate. It is impossible, of course, to prove that 
the metastases were present at the time when the physical examina- 
tion was reported as positive or suspicious, and that they did not 
develop during the interval of time which elapsed before positive 
evidence was obtained on the plates; but inasmucli as the signs 
rejjorted in the beginning in these cases are those found in other 
cases of known metastases, it seems reasonable to assume that 
'Changes were present sufficient to produce physical signs, Imt not 
-sufficiently marked to cast a distinctive shadow on the plates. 

Cases in Group I, reported as positive for metastases to physical 
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signs, in which the roentgen-ray was negative, numbered 6. Of 
these 3 died, eight months, one J^ear, and fourteen months, 
respectively, after the first examination. No further roentgen-ray 
plates had been made. The patient who lived fourteen months was 
reported by the Social Service Department eight months after the 
first examination as coughing a great deal. One other patient is 
probably dead, as she was sent to a home for hopeless cancer cases 
in September, 1922. She presented an inoperable recurrenee. No 
further plates had been made in this case. The two other cases 
have been lost track of. Both, however, presented inoperable 
recurrences. In one of these it seems almost certain that the 
roentgen-ray failed to show metastases which were present and 
indicated by physical signs. She first presented herself for examina- 
tion on October 28, 1921 (Case B. W.). There was no history of 
any previous lung condition. An inoperable reeurrence was present. 
The physical signs were reported as follows: “Dullness and dimin- 
ished breath sounds in right axilla and at right base posteriorly. 
Fine crepitant rales at right base posteriorly. Undoubtedly metas- 
tases to pleura or lung.” The roentgen-ray report was negative. 
This has been verified by reinspection of the plate. A biopsy was 
reported by Dr. James Ewing as carcinoma simplex. The case 
progressed rapidly, the opposite breast becoming involved. The 
patient, unfortunately, moved to Massachusetts in May, 1922, 
and cannot be traced. 

Cases in Group II, reported as suspected of having metastases in 
which the roentgen-ray report was negative numbered 26. Of these 
7 died in from three to nine months after their first examination at 
this hospital. All but 1 of these were elassed as inoperable. Three 
other cases were lost track of so long ago that they are probably 
dead, and 2 cases were doing badly when last seen, making a total 
of 12 out of the 26 who are dead, about to die, or probably dead. 
Two others have been lost track of in the past year. The remaining 
12 cases may be said to be in fairly good condition. Unfortunately 
later roentgen-ray plates of the lungs were made in only 2 of the 26 
cases. In each of these the later roentgen-ray report was question- 
able or suspicious of metastasis. Both cases are living, but probably 
will soon die, as they were originally classed as inoperable twenty 
and thirty-one months ago, respectively. 

Cases in Group I, in which the physical examination indieated 
metastases, and in which this diagnosis was confirmed by the 
roentgen-ray, numbered 18. Further confirmation of the physical 
examination is given by the fact that 12 of these died in from forty- 
two days to twenty-one months afterward, several of them having 
severe cough, dyspnea, pleural effusions and so forth. In 9 of these 
the record definitely shows that death was due to extension of the 
carcinoma, with pulmonary, bone or liver metastases. One other 
case (E. S.) has not been seen since January 31, 1923. She had 
five later plates made of the chest, which showed definite evidence 
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of progression in the pulmonary metastases. Case A. P., last seen 
in September, 1922, complained of pain in her knees, but the 
roentgen-ray plate was negative for bone involvement. Case H. T. , 
last seen in September, 1922, complained of generalized pains. 
Case C. L., last seen May 28, 1923, was in poor general condition. 
Thus, only 2 cases remain out of the 18 who are in good condition. 
One of these presented an unusual type of breast carcinoma, there 
being a history of a breast tumor of twenty-five years’ duration. 
Furthermore, only five months have elapsed since these 2 cases 
first presented themselves for examination. 

Cases in Group I, in which the physical signs mdicated metastases 
to the lungs, and in which the roentgen-ray report w^as questionable 
or suspicious, numbered 7. Of these 4 died in from three to ten 
months after their first examination. Of the 3 cases presumably 
alive, 2 were inoperable, and all 3 have been recently ill with pains 
suggesting bone metastases. Further plates of the chest had not 
been made in these cases. 

Of the cases in Group II, in which the physical examination was 
questionable or suspicious of lung metastases, the roentgen-ray 
report was positive in 6. Of these, 3 died in from nine to ten and 
one-half months. Of the remaining 3, one, a man, presented an 
inoperable recurrence, has not been heard from since October, 1922, 
and is probably dead; another inoperable recurrent case has not 
been seen since June, 1922, and is probably dead. In the latter 
case later roentgen-ray plates confirmed the presence of lung 
metastases, incidentally showing some improvement following 
high voltage roentgen-ray therapy. The remaining case presented 
a primary inoperable carcinoma, and is apparently in fairly good 
general condition at present, seven months after her first visit to 
the clinic. 

Of the cases m Group II, regarded as suspicious for pulmonary 
metastases from the physical examination, the roentgen-ray report 
was also suspicious or doubtful in 13. Four of these patients 
died in from fifty-one days to eleven months after their first visit. 
Of the remaining 9 cases, 1 is probably dead, 3 have been lost track 
of, 1 is domg badly, 2 have shown positive evidence of pulmonary 
metastases on chest plates made five and seven months, respectively, 
after the initial examination, 1 case showed no change on a plate 
made three months after her first visit, and only 3 cases are known 
to be in good general condition. 

Contrast with Cases Negative to Physical Examination. The 
preceding 82 cases were all regarded as positive or suspicious 
for pulmonary metastases as a result of physical signs obtained, 
and by their roentgen-ray plates or subsequent course tended to 
l)ear out the accuracy of the physical findings in varjdng degrees. 
With these I wish to contrast the following 134 cases which were 
reported as negative for evidence of pulmonary metastasis on 
physical examination. 
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The roentgen-ray confirmed this negative report in 107, or 80 
per cent. Of these 107 cases, only 31 are recorded as dead or “ final” 
(the term “final” indicating that the case has been lost track of 
and not necessarily that it is dead). In 15 cases, later roentgen- 
ray plates, made after an interval of seventeen days to twenty-two 
months after the first plates, have also been negative. It should 
be reemphasized at this point that all the cases included in this 
report have been definitely classified as cases of mammary carcinoma 
by the breast service. Three cases showed questionable evidence 
of lung metastases on roentgen-ray plates made from one to six 
months after the original negative plates, and 7 of the 107 showed 
positive evidence of pulmonary metastases on later plates made 
from two to eight and one-half months afterward. However, in 
1 of these cases (A. N.) an opportunity was afforded the writer to 
examine the chest the daj’- before the roentgen-ray picture was 
taken, and physical signs of metastases were found and formed the 
principal reason for having a roentgen-ray plate made. 

Of the cases regarded as negative for pulmonary metastases on 
physical examination, the roentgen-ray reported questionable 
evidence of metastases in 18 cases, or only 10.4 per cent. Eight 
of these are dead and 3 others are probably dead. Three showed 
definitely positive evidence of metastases to the lungs on plates 
made two to eight months later. Three others were still question- 
able to the roentgen-ray ten to twenty-three months later, and 2 
cases showed less definite evidence to the roentgen-ray three and 
seventeen months, respectively, after the original questionable 
plate. Later plates were not made in the other cases of this group. 

Of the cases reported as negative to physical examination, with 
respect to pulmonary involvement, the roentgen-ray report was 
definitely positive for metastases in only 9 cases in all, or 9.6 per 
cent of the whole group of cases (Group III) negative to physical 
examination. Two of these are dead as a result of progress of the 
disease, 1 has not been heard from since August, 1922, when she 
was having some pain, and 6 are still in apparently good general 
condition. Later plates of 3 of the 9 cases (one now dead) con- 
firmed the original roentgen-ray report. An excuse for failing to 
elicit physical signs in one of these cases may lie in the fact that 
on the roentgen-ray plate the shadows of the metastases were small, 
round, discrete, dense areas resembling sarcoma metastases, a quite 
different picture from the usual appearance of pulmonary metastases 
of mammary carcinoma. As will be shown below, physical signs 
of this type of secondary growth are much less readily elicited. 
This case may possibly represent an instance in which dissemination 
of mammary cancer took place chiefly through the blood stream, 
as in sarcoma, rather than through the lymphatics. 

Following is a table comparing the findings on physical examina- 
tion of the chest with the roentgen-ray reports in cases of osteogenic 
sarcoma. These cases were all examined by the writer between 
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August, 1920, and May, 1923. Almost an equal number had to be 
excluded because for one reason or another the physical examina- 
tion and roentgen-ray examination were not made near enough 
together for the purposes of this study; 

TABLE COMPARING PHYSICAL SIGNS WITH ROENTGEN-RAY FINDINGS IN 
CASES OP OSTEOGENIC SARCOMA EXAMINED FOR PULMONARY 

METASTASES. 

Number of 


cases. Per cent. 

Group I.— Physical Examination Indicated Metastases: 

Confirmed by roentgen-ray 2 100 . 0 

Total 2 100.0 


Group II.— Physical Examination Questionable or Suspicious 
for Metastases: 

Roentgen-ray negative for metastases 

Total 

Group III. — Physical Examination Negative for Metastases: 


Confirmed by roentgen-ray (negative) ....... 9 75.0 

Roentgen-ray positive for metastases 2 16.6 

Roentgen-ray positive twenty-one days later .... 1 8.3- 

Total 12 100.0 

Grand total 15 

Discussion. Group I. That the physical examination and 


roentgen-ray were correct in indicating pulmonary metastases is 
confirmed in one of these 2 cases by the fact that he lived only 
forty-eight days after the first examination. The other case dis- 
appeared after seven days, but the physical signs and roentgen-ray 
evidence indicated a large mass in the upper right lobe, and as he 
has not been seen since August, 1922, it is probably safe to assume 
that he is dead. 

Group II. In the single case of this group, three subsequent 
plates of the chest taken one, two and three months, respectively, 
after the first examination were also negative. Moreover, a second 
physical examination of the chest made five days before the last 
plate was made was also negative; so that the second examination 
of this case might be added to the following group (Group III) as 
a negative case confirmed by roentgen-ray. She died five months 
after the first examination. 

Group III. Cases negative to physical signs and confirmed 
by the roentgen-ray numbered 9, or 75 per cent of this group, to 
which might be added the second physical exammation of the single 
case in Group II, so as to make 10 out of 13 cases confirmed by 
roentgen-ray, or 7G.9 per cent. Of the 9 cases, 7 had later plates 
made; 5 remained negative to the roentgen-ray for periods of three 
to fourteen months; of these, 2 died after six months, 2 were lost 
track of after four and a half and fourteen months of observation. 
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and 1 is still living after fourteen months, but has recently developed 
a questionable metatarsal metastasis. One of the 7 cases had a 
questionable plate four months after the initial examination, and 
died after eight months and 1 ease showed positive evidenee of 
pulmonary metastases after an interval of six months. In this 
case it is of interest to note that plates made only one and two 
months previously had been negative. A plate made a month later 
showed progress of the secondary growths. This patient died after 
seven and two-thirds months. Of the 2 cases in this group who did 
not have later plates made, 1 died after four months and 1 was lost 
track of after six and one-half months, but was then apparently in 
fair general condition. 

In Group III, 2 cases were reported as showing pulmonary 
metastases on the roentgen-ray plate whose physical examination 
had been negative. In one of these, a second plate made four 
months later was negative. Whether this represents a result of 
treatment, or a spontaneous regression of the tumor, it is not within 
the province of this paper to discuss. This case was still alive on 
]\Iarch 1, 192.3, two years and four months after the first examina- 
tion. The other case had a second plate made after four months, 
which showed an increase in the secondary tumors. Radiographs 
of his chest which had been made at Bellevue Hospital had been 
reported as follows: Negative five months before admission to the 
Memorial Hospital; positive for metastases four months before 
admission. He was lost track of in May, 1922. 

Case I. S. of Group HI, whose last roentgen-ray plate had been 
negative and who died three months later, was autopsied. Follow- 
ing are the findings pertaining to the chest: ^‘Both lungs are the 
seat of many marble-sized, well-circumscribed, whitish, sometimes 
ossified tumors. Opposite the lower dorsal vertebra on the left side 
is an extrapleural partly ossified metastatie tumor 3 cm. in diameter, 
about which is a localized pocket of pus 2 cm. in diameter.” 

Case J. R. of Group HI, whose roentgen-ray plate was positive 
twenty-one days after the physical examination had been reported 
negative for metastases, also eame to autopsy. “On opening the 
chest, the anterior mediastinum is found filled with moderately 
hard tumor masses which are densely adherent to the sternum. . The 
pericardium contains a slightly increased amount of fluid. In 
removing the heart, tumor masses are found attaehed to the lung 
side of the pericardium, and at the base of the heart, infiltrating 
the pericardium in the region of the openings for the large vessels. 
Both pleural cavities contained about 500 ce of clear fluid. The 
left limg was adherent at several points, especially at the apex and 
base, and infiltrated by masses 1 to 10 cm. in diameter. There 
were 15 to 20 of these which were attaehed to diaphragm as well 
as plema, and some were quite firmly adherent to ribs. The right 
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lung was almost entirely replaced by tumor masses 1 to 15 cm. 
adherent to parietal pleura, ribs, and diaphragm. There were 
metastases also to posterior mediastinum, liver, kidneys and retro- 
peritoneum. 

Summary. 1. It is essential to search carefully for the presence 
of metastases before planning the treatment of malignant neoplasms. 

2. In this paper are described the physical signs of early as well 
as late stages of metastasis to lungs and pleura in two typical t;^T3es 
of malignant neoplasms in which such secondary growths frequently 
occu/: -mammary carcinoma serving as an example of carcinoma 
and osteogenic sarcoma as an example of sarcoma. There are 216 
cases of carcinoma of the breast and 15 cases of osteogenic sarcoma 
reported in the form of tabulated comparisons of the results of 
physical examination and roentgen-ray examination of the chest 
for metastases. 

3. The earliest physical sign of metastasis to pleura or lung 
from breast carcinoma is a patchy limitation of breath sounds, 
particularly during inspiration. This sign may or may not be accom- 
panied by crackling rales or pleural friction rubs. It may be detected 
in some instances before the roentgenologist is able to demonstrate 
any shadow distinctive of metastasis. The later signs correspond 
to those described in text-books of physical diagnosis. 

4. The earliest demonstrable physical signs of chest metastases 
of osteogenic sarcoma may not appear until some time after the 
roentgen-ray has succeeded in showing the small, round, well cir- 
cumscribed nodules. 

5. A tabulated comparison of the results of physical examination 
and roentgen-ray findings shows a fairly close agreement. For 
example, in breast carcinoma, of 33 cases considered positive for 
chest metastases as a result of physical signs, 27 or 81.8 per cent 
were to the roentgen-ray either positive at once, positive after an 
interval, or questionable or suspicious, and only 18.2 per cent were 
frankly negative to the roentgen-ray. 

Of 49 eases which were questionable to physical signs, 23 or 47 
per cent were either positive at once to the roentgen-ray, positive 
after an interval, or questionable, while 26 or 53 per cent were 
negative. 

Of 134 cases considered negative to physical signs, 107 or 80 per 
cent were negative to the roentgen-ray, 18 or 10.4 per cent question- 
able, and only 9 or 9.6 per cent frankly positive. 

In the small number of cases (15) of bone sarcoma suitable for 
this study, a similar close agreement was found between physical 
signs in the chest and the roentgen-ray reports. 

6. In cases of cancer of the breast and bone sarcoma, careful 
physical examination of the chest should always be made in addition 
to the roentgen-ray examination in -order to disclose metastases to 
lungs or pleura as early as possible. 
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CHRONIC APPENDICITIS AND ITS DIFFERENTIAL DIAGNOSIS.* 

By I. W. Held, M.D., 

NEW YORK. 


Whereas acute appendicitis is in the majority of cases easily 
diagnosed, chronic appendicitis offers such great difficulty that a 
detailed discussion of the differential diagnosis needs no apology. 
Ever since Fitz and Gaston over thirty years ago discovered the 
important role played by the pathological condition of the appendix, 
the subject has rightly received almost continuous attention. 

Acute appendicitis is purely a surgical disease, so much so that 
the internist but seldom sees such cases at all. Chronic appendicitis, 
on the other hand, may still be considered a borderline disease, 
because the sjmiptoms, as will be shown below, are so varied that 
the patient usually consults the internist long before he does the 
surgeon, and, because it leads to so many other intra-abdominal 
complications that even the removal of the appendix may not 
relieve the sjmiptoms. 

Anatomy. For a careful discussion of the differential diagnosis, 
a brief review of the anatomical peculiarities of the appendix and 
its pathology is necessarjL Anatomically, the appendix presents a 
small, blind pouch attached to the tip of the cecum. It has the 
shape of a tube and lies freely in the abdominal cavity. By its 
vascular and Ijmiphatic supply, as well as by the easy giving way 
of the walls of the appendix, in disease, and also by the fact that it 
may spread its noxious influence not only to the immediately neigh- 
boring viscera but also to the more distant parts of the body, the 
pathological appendix is an unusual menace. The length of the 
appendix varies from 5.5 cm. to the longest which was 28 cm., 
described by Sonnenburg. It is longer in young individuals than in 
those of later life. The inner lumen is connected with the cecum 
by a reduplication of the folds of mucous membrane known as the 
Gerlach valve. This is, in reality, not a valve at all,, as correctly 
pointed out by Colley, as it contains no muscles and possesses no 
sphincter action. This so-called Gerlach valve does not prevent 
the passage of contents from the cecum into the appendix, nor does 
this structure open in a sphincter-like manner to allow cecal contents 
to pass into the appendix. Hence the name valve is not correct. 
Contents passing from the cecum into the appendix and from the 
appendix into the cecum meet with no hindrance, unless the position 
of the appendix in relation to the cecum is such that the communi- 
cation of contents between the two organs is not possible, or unless 
the connection between the two organs is pathologically obliterated. 


* Read before The Eastern Medical Society, December 14, 1923. 
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Normally the passage of cecal contents into the cecum is quite 
rapid. Horn found that lycopodium seeds introduced into the colon 
by means of an enema reach the appendix within fifteen minutes. , 
Grigorjews was the first to demonstrate roentgenologically that 
the appendix has peristalsis of its own, and that, depending on its 
contraction and peristalsis, it changes its position and also its 
contents, so that normally the appendix will be found to change in 
contour and also that it is sometimes filled and sometimes empty. 
This is mentioned here because it is very important in the roentgeno- 
logical study of the pathologic appendix. 

As to whether the appendix is normally filled with fecal matter, 
opinions differ. Ribberts, in his well-knowm pathological studies, 
asserted that a normal appendix is always empty. Klebs, on the 
other hand, found the appendix filled with feces in 57 per cent^ of 
his autopsy material. Aschoff, who paid a great deal of attention 
to the histological studies of the normal and pathological appendix, 
came to the conclusion that in 62 per cent of cases the lumen of 
the normal appendix may contain feces. 

Of even greater importance is the fact whether the filled appendix 
has pathological significance. The roentgenological studies of the 
appendix have demonstrated beyond doubt, that the normal appen- 
dix fills and empties, and also changes its position and contour. 
Only as the appendix becomes diseased and its elasticity and 
contractility as well as persistent activity diminish, does it become 
impossible for it to empty its contents and alter its shape and 
position. The presence of thick, dried fecal matter and fecal stones 
in the appendix is, according to the opinion of all pathologists, 
usually an indication of disease. Such substances may be present in 
the appendix because the organ has lost its contractile and peristaltic 
power as a result of inflammation, thereby rendering it unable to 
rid itself of the fecal contents before being dried out or until a fecal 
stone forms, as may be the case in acute appendicitis. The fecal 
material may accumulate in the appendix, become hardened, and 
form a fecalith, which, in turn, leads to chronic irritation of the 
appendix and inflammatory changes. 

The arterial supply of the appendix is furnished by the ileocolic 
artery; the blood is carried from the appendix by the ileocolic vein; 
the latter empties into the mesenteric vein. This is important to 
remember because, in cases of appendicular disease, the infectious 
material is at times carried from the ileocolic vein into the mesenteric 
vein, and so reaches the liver, giving rise to dangerous consequences. 

The h mpliatics form a network in the submucosa through which 
they have direct connection with the Ijmiphatic vessels of the mesen- 
tery and the peritoneum. They empty partially into the glands 
lying at the angulus ileocecalis and partially between the layers of 
the mesentery and its communicating glands. The Ijinphatic 
vessels pass from the ascending colon and ileum to the upper surface 
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of the liver and the ligament connecting it with the diaphragm, and 
so form a direct communication between the lymphatics of the 
appendix and of the subphrenic space. There is no Ijonphatic 
connection between the female generative organs and the appendix. 
Affections of the generative organs secondary to appendicitis do not 
result, as was previously thought via the lymphatics, but by direct 
extension. 

The nerve supply of the appendix is derived from the sympathetic 
fibers of the mesenteric plexus. The numerous branches and nerves 
connecting with the nerve fibers of the gastro-iiitestinal tract explain 
the fact that the pains which are present in appendicitis may spread 
over all parts of the abdomen and make the diagnosis of the 
origin of the pains most difficult. It is of great importance to 
remember that at times the ileofemoral nerve also connects 
with the nerves supplying the appendix. This explains why the 
appendicular pains sometimes extend to the scrotum and to the 
right thigh. 

From the histological standpoint, it is most interesting to note 
that the appendix has a rich supply of lymph follicles. The Ijunph 
follicles are connected with the large Ijrmph vessels, by means of 
capillaries and the basilar^’’ sinus, discovered by Lockwood. From 
the intestinal lumen the Ijunph follicles are separated by a thin, 
epithelial layer v hich forms small lacunae in the muscularis mucosa 
which are very readily destroyed if the appendix becomes infected. 
Aschoff, who described these lacunae, found that the areas offer 
no resistance to the entrance of disease-producing factors and are 
responsible for the ra,pid destruction of the rest of the appendix in 
case of disease. As these Ijunph follicles are most numerous in the 
young, it explains the greater frequency of the disease in young 
people and also why it is more dangerous in early adult life. After 
twenty or thirty j'^ears of age the follicles diminish greatly in number. 

The mucous membrane also undergoes atrophy after middle life 
and may at times disappear, leading to total or partial obliteration 
of the appendix. The narrowing or occlusion of the lumen, the 
result of complete atrophy of the mucous membrane of the appendix, 
is, in the great majority of cases, undoubtedly the result of a pre- 
vious inflammation which has led to fibrous tissue formation and 
to complete degeneration of the mucous membrane. Aschoff found 
in a small number of cases that obliteration of the appendix and 
complete atrophy of the mucous membrane may exist, however, with- 
out any evidence of previously existing inflammation. He showed 
that before ten years of age the appendix is obliterated in about 
66 per cent of cases; up to twenty years of age it is obliterated in 
12 per cent; up to thirty years, 20 per cent; after forty years, 28 per- 
cent; after fifty years, 42 per cent; and after sixty years, 14 per cent. 

The course of the appendix is usually somewhat curved and runs 
toward the small pelvis. It possesses its own mesentery, on account 
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of which it can change its position. The course and position of the 
appendix depend a great deal on the development of the tip of the 
cecum. If the cecum is more strongjy developed anteriorly and on 
its outer side, the appendix originates from the median line in front 
or behind the entrance of the ileum into the cecum. As the course 
and development of the teniae determine the form of the tip of the 
cecum, the position of the appendix depends, on the development 
of the teniae, whether they lie below, in front, or behind tlie 
ileum. The appendix lies freely in the abdominal cavity and may 
change its position, lying at times more to the inner side, at times 
farther below, and at times even above the cecum. The appendix 
situated in the small pelvis is more exposed to infections and its 
intimate relation in this position with the intestinal coils makes 
the appendix dangerous to the intestines, the female generative 
organs, the urinary bladder and rectum in case of disease. How- 
ever, in this position encapsulation of a suppurative appendix is 
more frequent than if it is situated in the ileocecal region, where 
it has a greater opportunity to rupture into the free peritoneal 
cavity. If the appendix lies laterally in front, behind, or below the 
cecum (laterocecalis, retrocecalis, or subcecalis), there is greater 
protection against the spread of a general peritonitis. Two condi- 
tions greatly influence the change in the position of the appendix, 
namely, tlie variable position of tlie cecum proper and the changes 
in the peritoneum in the region of the appendix. Even under 
normal conditions the position of the appendix changes depending 
upon whether it is empty or filled with soft fecal material, or dis- 
tended with gas. If the appendix is empty it lies behind the small 
intestine, opposite the anterior superior spine of the ileum. If 
filled with fluid feces, it drops into the small pelvis. If distended 
with gas, it even reaches the anterior abdominal wall on a line with 
Poupart’s ligament. 

In case of disturbance in the lumen of the colon, and in its 
transportation of fecal material, the position of the appendix lying 
either more superficially in the abdomen or lower down in the 
pelvis, is naturally influenced much more, depending on whether 
the cecum is filled or empty. Anomalies of the colon and its mesen- 
teric attachment produce dislocation of the appendix of more serious 
consequences. Such anomalies may be responsible for the abnormal 
attachment of the appendix. De Quervain showed that if the ascend- 
ing colon is so situated that it is entirely crowded by the coils of 
the small intestine the appendix may be pushed behind tlie cecum 
(retroposition) or to the left side of the abdomen (sinistroposition), 
or to the extreme right of tlie colon (dextroposition). If the cecum 
is situated very low in the pelvis on account of an abnormallv long 
mesocolon, the appendix may lie on the symphysis and press against 
the urinary bladder; if, on the otlier hand, on account of a short 
mesocolon, there is dystopia of the cecum, the appendix may lie 



S6S HELD : CHRONIC APPENDICITIS AND ITS DIFFERENTIAL DIAGNOSIS 

behind the kidney, or close behind, or over the liver. In rare cases, 
as pointed out by Troell, the ascending colon may be absent and 
the cecum may begin at the hepatic flexure, in which condition the 
appendix may be found overlying the transverse colon. 

■ Lane’s kink and Jackson’s membrane influence the^position of the 
appendix. Cecum mobile and ptosis of the transverse colon maj'^ 
also influence the position of the appendix. . The various anomalies 
in the position of the appendix are mentioned here because they play 
a most important role in the causation of its disease and in the 
immediate and remote consequences. 

The Relation of the Appendix to the Peritoneum. In the majority 
of cases both the cecum and appendix are covered by peritoneum. 
Veiy rarely it may lodge retrocecally during embryonic life and be 
covered by peritoneum only anteriorly. Folds of peritoneum spread- 
ing from the cecum to the ileum and from the ileum to the appendix 
and from the ileum to the peritoneum, may form pockets which serve 
to limit the mobility of the appendix as well as that of the cecum, 
and even cause strangulation of the appendix and the cecum. Such 
folds are not constant. The folds, further, may serve as a protec- 
tive agent against the spreading of the infection from the appendix 
to the general peritoneum; on the other hand they may also serve 
as a bacterial nest. 

Pathology and Etiology. The appendix has offered unusual oppor- 
tunities for pathological study because it has been removed by 
surgeons during every possible stage. The pathological changes in 
the chronic appendix vary a great deal. The fact that the chronic 
appendix is the result of a previously existing acute attack is 
accepted without question today. Even S. Oberndorfer^ who, in 
his excellent pathological studies of the appendix, was at first of 
the opinion that chronic appendicitis may be present without pre- 
vious acute inflammation, has conceded the conclusions of Aschoff, 
that acute appendicitis precedes chronic appendicitis in every case. 
The reason why the history in so many cases does not reveal the 
previous acute attack is because, in a great majority of cases, the 
ordinary stomach ache during childhood was, in reality, as pointed 
out by H. C. Deaver^ and Albu and Rotter,? acute nonsuppurative 
appendicitis, from which the patient recovered without operative 
interference. 

As it is now definitely established that chronic appendicitis is 
never primary, the clironic pathological changes in the appendix 
depend upon the damage done to the appendix during the acute 
stage plus the repeated recurrent attacks resulting from the infec- 
tious agent lodging in the diseased appendix. In order, therefore, 
to appreciate the pathological changes that take place in the chron- 
ically diseased appendix, a few remarks are necessary about the 
changes in the acute stage which may lead to chronic changes. In 
many cases, during the acute attack only the superficial epithelium 
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of the distal part of the appendix is destroyed. The defect in the 
epithelium becomes covered with a fibrinous leukocytic exudate 
and the underlying mucosa and submucosa show fresh leukocytic 

infiltration. . 

Such an early stage can only be seen if the appendix is removed 
within a few hours after the attack. In some areas of the appen- 
dix the process may recede during an early stage, leaving no 
evidence of inflammation. Such are the very mildest cases. _ As a 
rule, however, the initial stage progresses into a more complicated 
one. The infection perforates into the grooves of the_ mucous 
membrane and then to the serous membrane of the appendix, where 
it forms a serous leukocytic exudate and later a fibrinous exudate. 
Such a stage is termed by Aschoff'* “appendicitis phlegmonosa 
ulcerosa simplex.” Tf this process begins to recede, the superficially 
destroyed mucous membrane, together with the adhesions of the 
folds of the mucous membrane, lead to stenosis and occasionally 
also to atresia, giving rise to the obliterated appendix. The healing 
of the serous covering of the appendix leads to adhesion of either 
the appendix to the ileum, cecum, or, depending on the spread of 
the^adhesions and the position and length of the appendix, to even 
more distant organs (generative organs, urethra, liver, kidney, 
hepatic flexure, spleen, sigmoid, etc.). 

True suppuration, to the point of abscess formation, may take 
place in the lumen of the appendix and reach the serosa, which, how- 
ever, becomes so encapsulated by fibrous tissue that it does not give 
rise to the necessity of immediate surgical intervention but remains 
the source of chronic irritation. The other forms of termination of 
acute appendicitis, such as perforation and gangrene, need not be 
discussed here, as they indicate immediate surgical intervention. 
One of the otiier sources of chronic appendicular disease without 
gross changes in the appendix may be due to the fecal stone lodging 
in the appendix. The question, whether the fecal stone may exist 
in a normal appendix or Idc the result of an infection of the appendix, 
disabling it from ridding itself of the fluid fecal material and so 
causing fecal stone is also a matter of considerable discussion. Aschoff 
holds that fecal stone is usually superimposed upon an infection of 
the appendix and that it is associated with erosion of the epithelium 
and, in some cases, even with the destruction of mucous membrane 
and weakening of tlie musculature of the appendix. From the clinical 
standpoint it is important to remember that, although in some appen- 
dices the fecal stone may be found postmortem in cases where 
the history does not point to any appendicular disease, there is no 
doubt that the fecal stone is an indication of disturbed peristalsis 
in the aj)pcndix and that it is frequently tlie cause of appendicular 
colic. 

The clianges in the chronic appendix, therefore, may be stenosis, 
induration of the walls of the appendix, retention of mucus, fecai 
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masses and fecal stones and kinking by means of adhesions. All 
these changes necessarily give rise to a varied clinical picture. In 
addition to that, the mesentery of the appendix is also often con- 
tracted on account of adhesions which invade the nerves and give 
rise to considerable pain. The process may extend to the wall of the 
cecum, causing a moderately contracted and spastic cecum or it may 
cause catarrh of the mucous membrane of the cecum with dilatation, 
the so-called typhlatony. At times pathological changes, in the 
appendix may be the cause of diverticuli. From the clinical stand- 
point it is very important to remember that the appendix may 
become secondarily invaded as a result of gall-bladder disease or 
generalized or localized colitis and infection of the femak generative 
organs. 

Rheindorf® expressed the opinion that a great many cases of 
chronic appendicitis are due to worms lodging in the appendix. Of 
course, a great number of cases in which worms were found in the 
appendix, have been recorded in literature by surgeons and patholo- 
gists, but very few are of the opinion that it is frequently a cause of 
chronic appendicitis. In this country worms are a very uncommon 
cause of disease, but there is no doubt that if worms lodge in the 
appendix, they may give rise to'acute and even chronic appendicitis. 

Cecil and Bulkley® described a characteristic form of appendicitis, 
due to parasites, which consists of catarrhal inflammation with small 
hemorrhages. The subjective symptoms are numerous, the objec- 
tive symptoms meager. The disease is not rare. Wilson^ states 
that thread worms are frequently the cause of chronic appendicitis 
and the reason why it is sometimes so difficult to cure thread worms 
by anthelmintics is because of those that lodge in the appendix. 

Some authors have considered that in status lymphaticus the 
appendix is richer in lymph follicles and is longer and, hence, more 
frequently the seat of disease. That the appendix is in reality 
longer in individuals with status thymico-lymphaticus cannot be 
denied. It is due to the fact that these indi\dduals are usually tall 
and thin and all the organs are longer and narrower, but that 
these are more likely to be afflicted with appendicitis than others is 
not proven. It is quite likely, however, that individuals of such 
status, if afflicted, are prone to have more symptoms as they are 
physically inferior and hypersensitive. 

Tuberculosis, actinomycosis and carcinoma may affect the appen- 
dix without affecting other organs in the body. Actinomycosis, if. it 
affects the appendix, is usually secondary to actinomycosis else- 
where in the body. It may also be stated that at times mucus cysts 
are found in the appendix and its mesentery. Such cysts have 
been named pseudomyoma. They may form a tumor of consider- 
able size, or their gelatinous contents may break through the appen- 
dix into the peritoneum, or at times undergo malignant degeneration. 

jNIaresch® found distinct neuromas in a number of obliterated 
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appendices which he attributes to the plexus of tlie submucosa 
becoming involved by fibrous tissue, which results in the process of 
healing of the ulceration in the mucous membrane of the appendix. 
Such neuromas may give rise to a great deal of pain and are, there- 
fore, of clinical interest. It is analogous to the neuroma associated 
with ulcer of the stomach, to which Storck called attention. 

Symptoms. The symptoms of chronic appendicitis may be so 
pronounced as to offer no difficulty whatever. This is true of the 
cases in which a history of one or repeated attacks of acute appendi- 
citis is present, or in which pains of varying severity exist over the 
ileocecal region, either coming on periodically or of a persistent 
nature. This is, however, only true of the minority of cases. 
In the greater number of cases, the symptoms are very vague and, 
hence, offer great difficulty in diagnosis. In the majority of cases 
there is no definite history of an acute attack, either because 
such an attack existed during childhood, and, therefore, cannot 
be recalled by the patient, or because the acute inflammation gave 
rise to such insignificant symptoms as to be hardly noticeable. This 
is one important reason why there is so much difference of opinion 
as to whether vague gastric symptoms with spontaneous pain in 
the ileocecal region and tenderness should be attributed to chronic 
appendicitis or to some other cause. There are so many causes 
for pain in the ileocecal region with gastro-intestinal symptom^ 
that the mere complaint of gastric distress and tenderness in the 
ileocecal region by no means justifies the rash conclusion that 
chronic appendicitis is the cause of it. Until ten or fifteen years 
ago surgeons and internists were ready to yield to the temptation, 
to consider it chronic appendicitis and advise operation, if the 
patient complained of pain in the ileocecal region and had gastric 
symptoms. The numerous disappointments, however, in which the 
removal of the appendix, even if the pathologist pronounced it 
diseased, brought no permanent relief, have rightly taught us 
to be more careful before we attribute the s:yTnptoms to chronic 
appendicitis. 

The general recognition that a diseased appendix may produce 
definite sjmiptoms of gastric and duodenal disorder with few or no 
localizing symptoms, is due to the study of the pathology in the 
living. Especial credit must be given to Moynihan,^’ the Mayos, 
Paterson and Fenwick. INIoynihan has rightly termed these 
symptoms, “appendicular dyspepsia,” a term accepted by men 
like Deaver, the Mayos, Lichty‘“ and others. 

Sir Humphrey Rolleston” divided correctlv the symptoms into 
four groups: 1, Reflex; 2, mechanical; .3," toxic;^ 4, infective. 
This division corresponds so much to facts that it seems advisable 
to elaborate on it even more fully than is done in the original article 
by Rolleston. The que.stion will at once suggest itself whether it 
IS possible to judge tlie pathological changes in the appendix from 
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one of the four groups of symptoms. This is only possible to a 
very limited degree and mainly regarding the mechanical and 
infective groups of symptoms. 

1. Reflex. According to Rolleston, to the reflex symptoms of 
chronic appendicitis belong those complaints which are character- 
ized by hypertonus and spasm of the stomach, as well as failure to 
relax on the part of the pyloric or ileocecal sphincter, leading to 
gastric or ileal stasis, and so to excess of acid or to toxemia. That 
hypertonus and hyperperistalsis are often reflexly caused by the 
diseased appendix, and are responsible for the symptoms, is proved 
by the fact that Moynihan observed violent gastric contractions 
and spasm of the pylorus or other parts of the stomach in the 
presence of a chronically diseased appendix on the operating table, 
in cases of chronic appendicitis. Hurst'^ observed fluoroscopically 
spasm of the greater curvature if pressure is exercised over the 
ileocecal region. The same author also states that the delay in the 
ileum encountered in chronic appendicitis is due to spasm of the 
ileocecal sphincter. 

The symptoms enipnerated by Rolleston and the observations of 
Hurst indicate disturbed motor phenomena in the stomach and 
ileum, the result of chronic appendicitis. The disturbance in the 
motility of the colon, bringing about marked spasm of different 
parts of the colon, are also frequently associated with chronic appen- 
dicitis, thus explaining spastic constipation and sometimes the marked 
pain over the sigmoid. Chronic appendicitis does not always disturb 
the motor function in the gastro-intestinal tract and .bring about 
hypertonus but it may also cause loss of tone in different parts of the 
gastro-intestinal tract. It is, therefore, no wonder that in a certain 
number of cases there is gastric atony which is responsible for most 
of the s^^mptoms, or atonj'of the cecum (typhlatony) may be present. 
In these cases the atonic type of constipation is encountered, or, as ■ 
is more rarely the case, constipation alternating with diarrhea. 
Very frequently there ma.y be symptoms of hypertonus and spasm 
in some parts of the gastro-intestinal tract and loss of tone in other 
parts. It has been my experience that in chronic appendicitis there 
is often atony of the stomach and spasticity of the cecum or descend- 
ing colon. 

The sensory phenomena due to chronic appendicitis manifest 
themselves largely by the presence of pain in the epigastric region. 
The cause of reflex pain has given rise to some discussion. Sir James 
jMacKenzie^^ maintains that it is referred to the peripheral termination 
of the sixth and seventh dorsal nerves in the abdominal wall, and 
that this depends upon the irritated focus in the spinal cord. Hurst 
argues that the pain is visceral in the pyloric end of the stomach 
and due to peristalsis. They agree, ho\Yever, that the epigastric 
tenderness is due, not to pressure on the stomach, but to the ii’ri- 
tated focus in the spinal cord which causes an exaggerated sensory 
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effect when the skin and especially the muscles of the underlying 
subperitoneal tissues are pressed upon. That the reflex pain is due 
to irritated focus of the spinal cord is evidenced by the fact that in 
certain cases of chronic appendicitis, the pain may be thoracic, even 
simulating stenocardia, if the irritating center is situated higher 
in the spinal cord, in the fourth or fifth dorsal nerves. The pain 
may also radiate down to the urinary bladder or even to the right 
thigh, simulating cystitis or sciatica, not due primarily to pressure 
on the nerves, as is often the case if the symptoms are of a mechanical 
nature, but due to the fact that the irritating center is lower in the 
spinal cord (last dorsal or lumbar nerves). 

Reflex secretory phenomena resulting from chronic appendicitis 
are manifested in the majority of cases by disturbances in gastric 
secretions. In most cases there is hypersecretion and hyperacidity, 
which is chiefly of alimentary character. In a lesser number of 
cases there may be transient continuous hypersecretion. Lowered 
acidity in chronic appendicitis is much rarer. The reflex secretory 
disturbances may exert their influence upon the colon, giving rise 
to colica mucosa with the accompanying periodic attacks of cramps 
and the discharge of large quantities of mucous casts, or it may even 
spread to the salivary secretions causing increased salivation. In 
some cases it may influence the secretion of urine, giving rise to 
frequent urination. This, however, seems more likely to be the 
result of gastric hyperacidity with either diminished acid in the 
urine or even alkalinity of the urine which causes irritation of the 
urinarj'’ bladder and frequency in micturition, but no real increase 
in the quantity of urine. The transient increased hypersecretion 
in the colon may give rise to frequent attacks of serous diarrhea. 

The reflex symptoms are not always alike in all cases of chronic 
appendicitis and they are not always alike even in the same individ- 
uals. In some tlie motor phenomena predominate, bringing about 
distress in the epigastrium and epigastric pressure soon after meals, 
persistent belcliing, regurgitation of sour fluid, peristaltic unrest in 
the upper quadrant of the abdomen and the different parts of the 
colon, especially in the cecum, rigidity of the cecum and even rigidity 
of the rectus overlying the cecum. Wliere there is a depression in 
the motor function of the gastro-intestinal tract, the sjunptoms of 
gastro-intcstinal atony are encountered, consisting of sensation of 
persistent heaviness in the abdomen, the splashing sound over the 
stomach and cecum and other signs of atony in the cecum, such as 
gurgling v Inch is persistent most of the time, and especially marked 
five or SIX hours after meals. 


In other cases the .sensory disturbances predominate. Such 
patients complain of pain out of projiortion to all the other find- 
ings. I he pain, as already stated above, may be epigastric or 
may even be thoracic, but what is very characteristic of the pain is 
he fact that, as was pointed out by Aaron, pre.ssure over the appen- 
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dicular region brings about the pain in the area of which the patient 
spontaneously complains. Head’s zone is also most marked over 
the appendicular region. 

Where the secretory phenomena predominate there is marked 
pyrosis, regurgitation of acid secretion and sometimes even vomiting. 
The secretory type may sometimes simulate gastric or duodenal 
ulcer and makes the differential diagnosis clinically impossible. In 
reality it is not unlikely that the persistent hypersecretion leads 
to superficial gastric erosions and gastric symptoms, or even gas- 
tric or duodenal ulcer, which may heal upon the removal of the 
appendix. That this is so is verified by the studies of Roessle,i^ who 
brought pathological proof that ulcer of the stomach or duodenum 
is not infrequently the result of chronic appendicitis. 

A number of other symptom-complexes have been attributed 
to chronic appendicitis which may also be considered of a reflex 
nature. The French School speaks of “ appendicitis asthmatique,” 
“appendicitis epileptique,” “appendicitis cephalique,” “appendi- 
citis neurastheniquej” and “appendicitis hysterique.” Of course, 
such cases are rather rare, but they are undoubtedly encountered. 
That chronic appendicitis may sometimes be reflexly responsible 
for the most peculiar symptoms is illustrated by the following case: 

Case I.— A woman, aged twenty-eight years, referred by 
Dr. J. J. Rosenberg, was subject to periodic attacks of oppression in 
the chest and hoarseness to the extent of almost complete aphonia. 
The physical examination of the chest was entirely negative. In 
view of the fact that the patient gave a history of having suffered 
occasionally from abdominal cramps, her family physician, insisted 
that a complete gastro-intestinal examination, including roentgen- 
ography, should be made. This examination disclosed evidence of 
marked adhesions in the ileocecal region with an abnormally situ- 
ated elongated and persistently filled appendix, which was tender. 
Because of her protracted suffering, she herself insisted upon oper- 
ation. Dr. A. A. Berg removed a severely diseased appendix. 
Several years have now elapsed since the operation and the 
patient has had no return of her symptoms. 

The question now" arises: Why does chronic appendicitis in a 
certain number of cases give ri^e to reflex symptoms and why do 
the reflex sjTnptoms differ in different individuals and sometimes in 
the same individual? The answer to this question may lie in the 
fact that these individuals are primarily afflicted with disturbances 
in the vegetative nervous system. In most of these sufferers all or 
some of the following sjTnptoms may be encountered: the patient 
is usually of tall, frail stature, with long neck, long, flat thorax, 
floating tenth rib, poorly developed musculature and enteroptosis 
with infantilism of the genital organs. The objective signs are: 
glistening, prominent eyes, wide lids, hypertrophied follicles at the 
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base of the tongue, moist cold hands and also^ cold feet, derma^ 
graphy is present, the pulse is as a rule slow, salivation is inweased 
and there may be lachrymation. In other words, they are afflicted 
with some or all of the sjunptoms which, according to Eppinger and 
Hess,i® are the expression of vagotonia. Pure vagotonia is, how- 
ever, very rare. In most individuals with disturbance of the 
vegetative nervous system tliere are both vagotonic and sympathi- 
cotonic symptoms. In a patient afflicted with disturbances in 
the autonomic nervous system suffering from, appendicitis, no 
matter what the pathological changes in tlie appendix may be, the 
reflex disturbances caused by the hypersensitiveness of such an 
individual are much more pronounced than the local sjmiptoms. 
This is the reason why it is so difficult to differentiate purely func- 
tional symptoms with stigmata in the vegetative nervous s3’'stem 
from those of an organic disease aggravated and masked by the 
sj^rmptoms caused by the unbalanced autonomic nervous system. 

In these hypersensitive individuals, the local disturbance of the 
appendix may be very insignificant and still cause very unusual 
symptoms. On opening the abdomen, a small obliterated appendix 
or, on incising the appendix small erosions of the mucous membrane 
may be found, or the appendix may be found to be filled only with 
fecal stones and mucus and one may wonder why such insignificant 
pathological changes in the appendix should have caused such an 
array of symptoms. 

• This group of cases offers great difficulty in the differential diag- 
nosis. If the diagnosis is made, the frequent question arises, 
whether the removal of the appendix will actually remove the s^map- 
toms. In reality, the removal of the appendix may only do awa}’^ 
with the symptoms for a short time and this is the reason why con- 
trovei’sy has resulted as to whether appendicitis with mild local 
symptoms and marked reflex disturbances should be. considered a 
surgical disease. If, however, the fact that any local affection often 
aggravates the symptoms caused by an unbalanced nervous system 
is taken into consideration, it becomes evident that it is not at 
all unwise to remove the disturbing cause. Permanent favorable 
results can only be obtained if proper attention is also paid to the 
congenitally inferior autonomic nervous system. 

2. Mcchauical. The mechanical symptom-complex may be 
caused by two factors; (o) by the presence of foreign bodies in the 
lumen of the appendix proper, and (h) bj’^ appendicular adhesions 
to the neiglilmring organs. 

{(i) do the former belong the cjises in which fecaliths or para- 
sites are lodged in the appendix. There has been considerable dis- 
cussion as to whetlier the substances named above can be respon- 
sil)lc for chronic appemlicitis. In agreement with Aschoff, it may 
l)e stated that primarily they would not cause svraptoms, but in 
the presence of ulceration in tlie appendix or other chronic inflam- 
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matory changes within the lumen of the appendix, these foreign 
bodies may give rise to repeated attacks of appendicular colic or 
even persistent discomfort in the ileocecal region. Foreign bodies, 
such as stones, worms or seed lying in a healthy appendix may cause 
no symptoms at all or at most only mild attacks of transient pain 
in the ileocecal region. 

It has already been mentioned above that intestinal worms are 
considered by some to be a very important factor in the causation 
of acute and chronic appendicitis. Their importance as a primary 
cause is very doubtful but if Avorms are present in a diseased appen- 
dix, they may give rise not only to the symptoms of chronic app.en- 
dicitis but also to the annoying symptoms characteristic of intes- 
tinal parasites such as nausea and excessive appetite. The patient 
has a sallow face, and there is an increase of eosinophiles in the 
blood. Worms in the appendix may sometimes explain Avhy, 
even after complete elimination of the Avorms from the intestines, 
the symptoms still persist. A case of this character obserA^ed by 
me AA^as operated upon by Benjamin T. Tilton in Har Moriah 
Hospital. 

(b) The second group causing mechanical symptoms is the one 
due to adhesions, and this is by far the most important. The symp- 
toms in these cases depend considerably upon the extent of the 
adhesions. In most cases, adhesions usually spread to the cecum, 
causing perityphlitis. Such patients usually complain of fulness 
in the cecal region and pain of A’^arying severity. The abdominal 
wall over the region of the cecum is usually tender and quite 
often the Bastedo sign (inflation of the rectum, causing pain OA^er 
McBurney’s point), or the sign pointed out by Reder (digital 
examination of the rectum causing pain over, the McBurnej'^’s 
point), is present in these cases. Adhesions betAA'^een the ileum 
and cecum often cause pain in the left hypoeliondrium, the result 
of ileocecal valve incompetency (Cole). Sometimes adhesions ex- 
tend into the right hypochondrium, causing traction and kinking 
of the hepatic flexure, or they may often spread to the liver and 
gall-bladder, simulating biliary disease and giAung rise to moderate 
subicteric discoloration of the sclera, increased bilirubin in the 
bipod serum, and, transiently, even shoAV the presence of a small 
quantity of bile in the urine. The adhesions may also spread to 
the lumbar region, causing pressure on the ureter, simulating renal 
pr ureteral colic, and may CA’^en cause the appearance of red blood 
cells in the urine or sometimes eA’^en hematuria. Cases are men- 
tioned in literature where the adhesions have eaused pressure on the 
seiatic rier\^e, resulting in persistent sciatica Avhich disappeared 
entirely after the remoA^al of the diseased appendix. 

ChartieF® mentions a case of an enlarged chronically inflamed 
appendix, the lumen of AA^ich contained pus, and which caused pain 
and hyperesthesia and Aveakness in the left limb^ circumscribed 
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pressure pain over the fourth lumbar vertebra and severe parox- 
ysmal pain over the lumbar region. ^ 

The adhesions may spread to tlie female generative organs, lead- 
ing even to sterility.. ^ ^ j 

■ The adhesions may sometimes give rise to the formation or dense 
bands, causing kinldng of tire cecum and pulling of theeecum down- 
ward to the symphysis, or, what is more common, a pulling of the 
cecum upward and backward. The bands may sometimes spread 
from the ileum to the cecum, causing a distinct Lane's kink, or^ they 
may encircle the cecum, giving rise to intermittent progressive intes- 
tinal obstruction. In these cases, the symptoms are those of chronic 
intestinal obstruction. Constipation becomes obstinate; even laxa- 
tives and enemas have but little effect. Sometimes transient 
diarrhea may be present, which may be due to the catarrh of the 
colon caused by the scj^balous feces or the diarrhea may be the 
result of the fluid stool passing through, whereas the solid feces 
stagnate. Such patients have a moderately distended abdomen, 
are often nauseated, and have frequent attacks of colick}^ pains due 
to peristaltic unrest. In severe degrees of obstruction there may 
be continuous rumbling in the colon. Dense adhesions in the ileo- 
cecal region may cause the patient pain if he lies on the left side. 
In some cases the adhesions cause contraction of the cecum, and 
if the cecum becomes distended with gas there is invariably pain. 
Such patients are usually very uncomfortable when constipated. 
In otlier cases the adhesions cause distention in the cecum, and 
these patients are more comfortable when constipated, because 
after evacuation of the bowel the cecum collapses, causing traction 
on tile peritoneal bands. 

At times the adhesions around the appendix may give rise to a 
distinct palpable mass, simulating a tumor in the ileocecal region. 
In these cases, the differential diagnosis between ileocecal tuber- 
culosis, primary tuberculosis of the appendix, and primary car- 
cinoma of the appendix, as well as actinomycosis of the appendix, 
comes into consideration. Primary tuberculosis and primary car- 
cinoma of the^ appendix are diagnosed only upon the operating 
table. There is hardly a case on record where the diagnosis was 
made before operation. The diagnosis of ileocecal tuberculosis will 
be discussed in connection with the roentgen-ray diagnosis of chronic 
appendicitis. Actinomycosis of the appendix is rare. It is charac- 
terized by its chronicity, by the fact that the skin overlying the 
appendicular region becomes adherent to the abdominal wall, and 
by the presence of actihomycosis elsewhere in the body. The objec- 
tive diagnostic signs of chronic appendicitis resulting from adhe.sibns 
are lie.st disclosed liy the roentgenography, rvlnch will be discussed 
later. 

. 1 . y 0.1 ic, Ilollcston state.': that the ab.sorption of liacterial toxins 
from the appendix may .set up general to.xemia and even cause 
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myocarditis, and damage to the mucous membrane in the stomach 
and intestines, and thus give rise to hemorrhage. To what extent 
toxic absorption from the diseased appendix may give rise to general 
toxemia it is very hard to tell. The fact, however, that chronic 
appendicitis sometimes gives rise to severe gastric hemorrhage 
(parenchymatous hemorrhage— Dieulafoy) must be strongly empha- 
sized. Fenwick^^ assumes the hemorrhage to be of toxic nature. 
Soltan believes that the hemorrhage is due to the fact that the gas- 
tric mucosa is penetrated by protracted hypersecretion and hyper- 
acidity to the point of erosions of the stomach. This is, however, 
very doubtful. Whether the hemorrhage is of toxic nature or not 
cannot be stated with certainty. The 3 cases of gastric hemorrhage 
the result of chronic appendicitis observed by the author, all of which 
were operated upon, seem to indicate that the bleeding is, in reality, 
more of hemolytic origin (caused by toxins) than of any other known 
source. The hemorrhage is profuse, its control difficult, it has no 
tendency to respond to treatment, and there is a rapidly develop- 
ing anemia. 

To the toxic symptoms may also be added those symptoms of 
chronic appendicitis which simulate endocrine disturbances, espe- 
cially hyperthjToidism. Much more rarely may chronic appendicitis 
simulate Addison’s disease. A case of this nature was seen by the 
author and deserves brief mention. 

Case II.— A woman, aged thirty-four years, a mother of three 
healthy children, gave a history of two definite attacks of acute 
appendicitis six years before. She came with symptoms of severe 
asthenia, marked loss of weight, dark skin, and also discoloration 
of the mucous membrane of the mouth. The blood-pressure was 
very low, and vomiting was very marked. She had an increased 
tolerance to sugar. The case, therefore, had all the earmarks of 
Addison’s disease. In view of the fact, however, that she also had 
severe tenderness in the ileocecal region with marked resistance and 
a suspicion of a palpable mass, the gastro-intestinal tract was 
roentgenographed. It showed marked ileoceeal stasis and incom- 
pentency of the ileocecal valve. Because of the extreme asthenia 
and secondary miemia, the patient was transfused twice and after 
slight improvement an operation was advised. She was operated on 
by Dr. A. A. Berg. Extensive adhesions in the ileocecal region and 
a very thick and enlarged appendix were found, the lumen of which 
was filled with pus. Convalescence was rather stormy. The patient 
was in collapse after the operation for several days, but active stimu- 
lation, continued Murphy’s drip, and a third transfusion made the 
patient rally and eventually she recovered completely. 

4. Infective. That microorganisms, especially streptococci, lodg- 
ing in a diseased appendix, may give rise to symptoms of mild 
infection is not surprising. The microorganisms may spread to the 
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neighboring organs, and cause chronic pyelitis or they may spread 
to the gall-bladder causing chronic cholecystitis. Rolleston states 
that chronic bacterial infection of the appendix may give rise^ to 
small pulmonary emboli and pleurisy and local tlirombophlebitis 
of the iliac veins. The symptoms of the infective group are: tired- 
ness, moderate elevation of temperature especially after exercise, 
chilliness, and increased pulse frequency. The symptoms may even 
simulate pulmonary tuberculosis. Schnitzler^® states^ that pul- 
monary tuberculosis often leads to symptoms simulating chronic 
appendicitis without any local changes in the appendix. In express- 
ing this opinion he takes the stand exactly opposite to that of some 
of the French surgeons, who state that chronic appendicitis may. 
often give rise to symptoms simulating pulmonary tuberculosis, 
and the removal of the appendix causes a disappearance of the 
symptoms. The view of the French School would appear to be the 
sounder one. 

Diagnosis. In the diagnosis of chronic appendicitis, the history 
of one or more acute attacks plays a very important role. In the 
absence of such a history, the diagnosis become difficult. From the 
symptoms alone it is hard to make a diagnosis. As to the objective 
findings, the following are of importance: 

(а) Tenderness in tlie ileocecal region. 

(б) Rigidity over the right rectus muscle is present even in some 
chronic cases, as rightly pointed out by Ransohoff.^® This is espe- 
cially marked if there are adhesions around the cecum. 

(c) The diagnostic value of gastric secretions in chronic appen- 
dicitis is estimated differently by different authors. Fenwick states 
that if there is ulceration in the mucous membrane of the appendix 
there is usually hyperacidity. If chronic appendicitis is complicated 
by adhesions there is usually subacidity. According to our experi- 
ence, chronic appendicitis is much more often associated with hyper- 
acidity than with subacidity, irrespective whether it is complicated 
by adhesions or not. 

(d) Aaron’s sign: pressure in the appendicular region causing 
pain in the epigastrium. 

(e) Bastedo sign : tenderness over the ileocecal region on inflation 
of the colon. This is present in a limited number of cases, and 
chiefly in those in which chronic appendicitis is complicated by 
aclhcsions. 

(/) lenderness oyer the appendicular region on the administra- 
tion of an enema, likewise rare. 

{(}) Ihe Heder sign: tenderness over the appendicular region 
upon rectal examination, also very rare. 

(//) Eovsing s sign: pain oyer the appendicular region if pressure 

'■Tt ^ point corresponding to the 

McBurncy s ])omt on the right side. 

It vas observed by the author that in case of retrocecal appendi- 



S.SO HELD : CHRONIC APPENDICITIS AND ITS DIFFERENTIAL DIAGNOSIS 

citis the pain, although persistent over the right loin if pressure is 
exerted there, is referred to the appendicular region. 

Roentgenography. J\luch importance must be attached to. the 
roentgenography in the diagnosis of chronic appendicitis, and, 
hence, a few remarks about the roentgenological appearance of the 
normal cecum and appendix may be in order, to have a proper 
understanding of the pathology. 

Normally, the contrast meal reaches the cecum two to four hours 
after the ingestion of the meal, and the last remains of the meal 
leave the small intestines after eight to nine hours. The 'normal 
cecum, as well as the ascending colon, do not show deep segmenta- 
tions. The segmentations are only about half as deep as the haustra 
of the transverse colon. The cecum is about 7 cm. long and is 
separated from the ascending colon by the tenia mesocolica. This 
boundai'}’’, however, cannot be seen, as a rule, on the skiagraph 
unless the habenula caeci which form these tenia are especiallj^ 
marked. Normally, about half of the cecum is situated in the right 
iliac fossa. If the cecum moves almost to the median line when the 
patient is turned on his left side, one may speak of cecum mobile. 
This is mentioned because, according to Wilms, it plays an important 
role in the differential diagnosis, as it gives rise to symptoms simu- 
lating chronic appendictis. 

The lowest point of the cecum when the patient is in an upright 
position lies about one or two finger breadths above the center of 
the acetabulum. Because the mesentery of the cecum is longer, it 
is more or less freely movable upward and downward. 

Until 1911, it was assumed that the appendix could not be visual- 
ized roentgenologically. It is probably due to the fact that the 
earlier work was done by means of the Rieder contrast meal. When 
the thin meal, especially buttermilk suspension, was introduced, the 
visualization of tlie appendix became common. The first to have 
described the appendix roentgenologically were Quimby/“ Case,^^ 
Imboden,^“ Eisen,^^ Cohn, 2“* Hurst,’® Groedel,“ as well as Schwartz, 
Stierlin, and others. 

There has been a great deal of discussion as to whether the filling 
or the nonfilling of the appendix with the contrast indicates dis- 
ease. There is almost universal agreement today that no conclusion 
as to its pathology can be drawn from the filling or nonfilling of the ^ 
appendix. Some assert that early in life, up to the age of about 
twenty years or even thirty, if the appendix does not fill it indi- 
cates disease, whereas beyond forty the normal appendix should be 
obliterated, and, therefore, if it fills, it indicates disease, but since 
such assertions do not correspond to facts, they have no clinical or 
diagnostic value. 

The position and the length of the normal appendix varies consider- 
ably in different cases and at different times, which definitelj’^ shows 
that the appendix has independent motility and mobility. This is im- 
portant because if the appendix manifests the sameshape and position 
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persistently it is an indieation that it is fixed by adhesions. Besides 
the motility of the appendix in toto at its mesenteriolmn, definite 
peristaltic contractions in the wall of the appendix may be seen, 
which often make the appendix appear separated into different 
portions. Cohn, and, later, Grigorieff, were the first to point out 
the fact that the appendix may fill and empty repeatedly if the 
patient is studied periodically while the contrast meal traverses the 
entire gastro-intestinal tract. This can absolutely be confirmed. 

Because of the importance of the competency of the ileocecal 
valve in the diagnosis of chronic appendicitis and other lesions in 
the ileocecal region, a few remarks must be made on this subject. 
Case,-’ Dietlin and Groedel were the first to attribute clinical impor- 
tance to ileocecal valve incompetency. Case began his observations 
‘in 1910. He found the valve to be incompetent in about one-sixth 
of all cases examined with the enema. For the most part the patients 
examined were suffering from gastro-intestinal symptoms and those 
of complications of constipation. Dietlin believes that the valve 
is usually competent in children and adults, and incompetent in 
infants. Incompetency is generally an indication of disease in tire 
iliac region. The work of Keith, apd later of Rutherford, proves 
that the ileocecal valve is normally competent. Carman states 
that the enema enters the ileum in the greater majority of cases, 
probably about nine-tenths. The patients examined are of the 
character usually sent for roentgenography test; they complain 
of gastro-intestinal symptoms of some sort. But there are also a 
considerable number whose symptoms are found on operation to be 
due to other abdominal disease, not affecting the bowel, which is 
found normal. Carman found of all degrees incompetency ranging 
from trivial backflow from the valve to an extensive filling of the 
lower ileum, without any relation between this insufficiency and 
tlie pathological condition of the ileocecal region being noticeable. 

^ For tlie roentgenological study of the diseased appendix, both the 
direct and the indirect signs must be utilized. The value of the 
direct signs was most carefully studied by SpRggs and Marxer^^ and, 
according to them, in order to determine directly whether the appen- 
dix is diseased or not, one must jjay attention to the filling and empty- 
ing of the appendix, its shape, mobility, position, hyperactivity, spasm, 
tenderness, and the presence of concretions. In order not to miss 
the direct visualization of the appendix, the patient must.be exam- 
ined fluoroscopically and the appendix should be palpated under 
the fliioroscope after six, eight, twenty-four, forty-eight and seventy- 
two hours, and sometimes even beyond that time after the cecum 
is entirely empty, in order not to overlook a retrocecally situated 
.yppndix. The normal appendix may empty and fill repeatedly 
during the course of the examination by means of the contrast meal 
If the appendix remains persistently filled after the entire gastro- 
intestinal tract is empty, there is reason to attribute to it a patho- 
logical significance. 
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As to the shape, the abnormal appendix may sometimes be short 
and thick, sometimes almost as wide as it is long, the shape and 
position not altering throughout the entire course of the exammation. 
The shortness and thickness do not necessarily indicate that the 
diseased appendix is not longer than what is seen on the roentgeno- 
gram, but it does indicate that the lumen of the appendix is oblit- 
erated in its center, and, therefore, only the upper part fills with 
contrast substance. The appendix may be unusually long, thick and 
persistently filled. 

The position of the appendix varies even physiologically, and a 
malposition of the appendix is of pathological importance only if 
the appendix is at the same time fixed and tender. Certain mal- 
positions of the appendix, however, invariably indicate pathology, 
and these are: if the appendixes pulled to the left side, or pulled 
low down into the pelvis, or to the region of the urinary bladder, 
or up to the retrocecal region. 

Tenderness over the appendicular region, fluoroscopically observed 
and when persistently present, is of great diagnostic significance. 
The presence of concretions indicates disease only if other symptoms 
and signs of chronic appendicitis are present. If the appendix is 
persistently kinked^ and does not alter its position, it is likewise an 
indication of disease. 

The other direct signs are the result of the adhesions caused by 
the diseased appendix. These are: either a very low dr very high 
position of the cecum, restricted mobility of tlie cecum, pulling of 
the sigmoid to the right or pulling of the ceeum to the left, some- 
times traction and pulling of the transverse colon doAvnward, and 
kinking of the hepatic flexure. 

If the adhesions are such as to cause matting of the ileum with 
the cecum, there is marked delay in the emptying of the ileum, even 
beyond twenty-four hours. The traction of the- adhesions on the 
ileocecal valve causes it to become patulous, resulting in ileocecal 
valve incompetency. Very frequently there is gas in the lower 
ileum on account of ileocecal adhesions. 

The indirect roentgen-ray signs of chronic appendicitis in the 
sequence of frequency are: ileal stasis not due to adhesions, but 
the result of spasm of the ileocecal valve (Hurst); ileocecal valve 
incompeteney, due to failure of the ileocecal valve to close; stasis 
in the cecum after the entire colon is empty; spasticity or atony 
of the cecum, spasm in the pylorus, and, finally, spasm of the greater 
curvature of the stomach if pressure is exercised on the appendicular 
region (Hurst). The last is a very rare finding, according to my 
experience, but it may be present in vagatoniacs afflicted with 
chronic appendicitis. At times enterospasm or spasm of the 
descending colon is associated with chronic appendicitis. 

Very rare indireet roentgenological signs are marked paralysis of 
the cecum (typhlatonj”^) or a very movable cecum. 
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The gastric motility in chronic appendicitis varies a great deal, 
depending entirely upon the tone of the stomach. Spasm of the 
pylorus or of the sphincter pylori in chronic appendicitis causes, 
as a rule, no delay in the emptying of the stomach. If thei e is 
considerable gastric atony in connection with chronic appendicitis, 
there may be marked delay in the emptying of the stomach. 

Differential Diagnosis. From the diagnostic, as \yell as froni the 
therapeutic, standpoint, it seems most practical to discuss the differ- 
ential diagnosis under the following divisions: (1) Diseases whicli 
simulate chronic appendicitis, the appendix being normal; (2) 
diseases resulting from chronic appendicitis; (3) where the primary 
disease had its starting ' point in another intra-abdominal viscus, 
eventually affecting also the appendix. 

To the first group belong the following diseases: Hysteria, as well 
as neurasthenia, which may cause persistent pain in the ileocecal 
region witli gastro-intestinal symptoms of varying intensity. Such 
cases are very trying, and .only too often they are submitted to 
surgical intervention, the operation disclosing a normal appendix. 
Hysterical individuals may even lose all their symptoms after the . 
removal of the appendix, these being purely the result of psycho- ' 
logic influence. Neurasthenic individuals, on the other hand, 
with general atony of the gastro-intestinal tract and typhlatony 
in particular, remain with the same symptoms after the removal of 
the appendix. 

The differential diagnosis between hysteria and neuresthenia ' 
with appendicular symptoms (pseudo-appendicitis) and that of 
true chronic appendicitis is often impossible. Therefore, m all 
neuropathic individuals hysterical stigmata should be carefully 
looked for; In neuresthenics marked atony of the cecum does not 
.cause any rigidity in the ileocecal region, but makes the cecum feel 
rather doughy upon palpation and there is, in most cases, gurgling 
in tlie cecum. The roentgen-ray examination shows an unusually 
dilated cecum filled with gas and sometimes even fluid. 

Another funetional disease which frequently simulates chronic 
appendicitis is enterospasm, either of the entire colon, or only parts 
of tlie colon. This has been particularly pointed out by Lieck.^® 
If the spasm involves the entire colon, whether due to lead poisoning, 
tabes dorsalis, intestinal parasites, chronic colitis, or enteritis 
menibiaiiacea, or whether of functional origin, as in colica mucosa 
or pure vagotonia, there is usually no difficulty in tlie differential 
diagnosis. If, on the other hand, the spasm is confined to the cecum 
whetlier due to typhlitis or of a functional nature, the diagnosis is 
very difficult and quite often impossible. 

Some differentiating points may assist in arriving at a proper 
diagnosis. Spasm of the cecum, the result of typhlitis, often causes 
most discomfort if the patient partakes of an excess of vegetables. 
I lie pain is usually most marked four to six hours after a meal 
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at the time when the food reaches the cecum. , Spasm of the 
cecum of a functional nature causes persistent pain, and, on careful 
palpation, one may succeed in outlining the rigid cecum. Hoentgen- 
ological examination is of great value in these cases, showing as it 
does, the haustra of the cecum very plainly. Normally, the cecum 
does not show these haustrations. Here, the cecum, instead of 
being about twice the width of the descending colon, as in normal 
cases, is as narrow as the descending colon, or even narrower. The 
spasm of the cecum interferes with the contrast enema completely 
filling out the cecum, and sometimes it may not fill in at all. In 
other words, delay in retroperistalsis is very prolonged. The con- 
trast taken by the mouth shows small spots of barium in the con- 
tracted cecum sometimes for days after the entire colon is empty. 

The movable cecum (cecum mobile— Wilms) may simulate 
chronic appendicitis. This, however, is generally associated with 
general loss of tone and unusual mobility of the other abdominal 
organs. If the patient is examined fluoroscopicallj’^ while lying on the 
left side, the cecum is seen to move two or three fingers’ breadth to 
the left of the median line. Of course, spasm and atonj’' of the cecum, 
as well as cecum mobile, may be secondary to chronic appendicitis. 

Another disease which may be classified as functional and some- 
times simulates chronic appendicitis is the movable or floating right 
kidney. This may give rise to appendicular pain, but a careful 
examiner will hardly have any difficulty in making the differential 
diagnosis. 

Of the organic diseases of the cecum, giving rise to difficulty in 
the diagnosis, the following are to be considered: tuberculosis, car- 
cinoma and actinomycosis of the cecum and ileocecal tuberculosis. 
Tuberculosis of the cecum and ileocecal tuberculosis are usually 
associated with tuberculosis elsewhere in the body, and the roentgen- 
ological examination, as first brought out by the studies of Stierlin^® ' 
and, later, by Brown and Sampson,®^ offers considerable aid in 
differential diagnosis. 

The cecum and ascending colon fail to hold the contrast sulistance 
or only do so partiallj^, and^ hence, the cecum may not be visualized 
at all or only in the form of a narrow, partially filled spastic tube 
throughout the entire course of the gastro-intestinal roentgeno- 
logical examination (Stierlin). There is, in addition to that, hyper- 
motility of the small intestines and colon (Brown,) and frequently 
iliac stasis. Pirie, and recently Levy and Haft, have confirmed 
Stierlin’s observations, as have most authors. 

Carcinoma of the cecum as a rule offers no diffieulty in diagnosis, 
as it usually presents on palpation a hard and palpable mass in the 
cecal region. Actinomycosis of the cecum can only be diagnosed if 
the process spreads to the skin, causing the skin to. become adherent 
to the underlying structures, and if actinomycosis can be found in 
other parts of the body. 

A very rare disease of the cecum simulating appendicitis was 
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recently reported by Cooke.®" Tlie operation disclosed the cecum 
to be the seat of multiple diverticuli which harbored a concretion. 
As this concretion increased in size it caused pressure, necrosis and 
an extensive inflammatory deposit. 

Another rare affection simulating chronic appendicitis is tubercu- 
lous glands in the ileocecal region, witliout affection of the cecum or 
ileum, esp^ecially if these glands cause pressure on the ileofemoral 
nerve. This is much more common in younger individuals than in 
those of adult life. I have encountered cases where scoliosis of the 
lumbar region, either congenital or acquired, may give rise to pains 
in the apppndicular region. The acquired form of scoliosis of the 
lumbar region may be encountered in hip disease or in atrophy of 
the muscles of the hip and thigh, the results of poliomyelitis. Of 
course, in these cases, the history, the general physical examination 
and the roentgenological examination of the lumbar vertebra, will 
guard against mistake. 

Finally, diseases of the right ovary and tube, as well as diseases of 
the prostate, may simulate chronic appendicitis. Chronic appendici- 
tis may also be simulated by stones in the right kidney and especially 
in the right ureter. This is especially true in cases where the stone 
lodges in the kidney or ureter, not passing into the bladder. Here, 
too, a careful examination of the urine, the positive Murphy sign, 
tenderness over the right testicle, and above all, the roentgen-ray 
examination, and, if necessary ureteroscopic examination, will aid 
in establishing the proper diagnosis. 

To the second group, diseases resulting from chronic appendicitis, 
belong functional gastro-intestinal diseases secondary to chronic 
appendicitis, organic intra-abdominal diseases secondary to chronic 
appendicitis, extra-abdominal diseases, and other diseases of the 
appendix. 

The functional diseases are hysteria and neuresthenia. It cannot 
be too strongly emphasized that just as hysteria and neuresthenia 
may simulate chronic appendicitis, so may chronic appendicitis, by 
causing persistent suffering, lead to hysteria and neuresthenia in a 
predisposed individual. 

Spasm of the cecum may also be secondary to chronic appendicitis 
in predisposed individuals. The relation of calcium metabolism to 
persistent spasmophelia in the adult was clinically pointed out by 
Perez®® in Berlin, and was later experimentally demonstrated by 
Krauss and Zondek. Recently, Kauffmann®^ contributed a very 
interesting article oh this subjeet. If spasmophilic individuals 
develop any organic disease, the spastic phenomena are so pro- 
nounced that the underlying organic disease may be overlooked, 
or, if such individuals develop a marked organic disease the spastic 
phenomena may be aggravated and the differential diagnosis is, 
therefore, sometimes quite impo.ssible. 

functional gastro-intestinal diseases secondary to appen- 
dicitis belong the functional secretory, sensoryand motor disturbances 
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of the stomach and colon. The functional secretory, sensory and 
motor disturbances in the stomach secondary to chronic appen- 
dicitis may be such as to fully simulate gastric or duodenal ulcer. 
In severe cases they may even cause marked delay in the emptying 
of the stomach. The differential diagnosis is made possible in rnost 
cases by the roentgen-ray examination, which aids in excluding gas- 
tric or duodenal ulcer, and shows some or all of the roentgenological 
signs characteristic of chronic appendicitis named above. 

Chronic appendicitis maj'’ sometimes cause secretory and motor - 
distm-bance in the colon, giving rise to colica mucosa, marked 
enterospasm, or even severe constipation, or sometimes constipation 
alternating with diarrhea, and in rare cases, only diarrhea. 

The intra-abdominal diseases secondary to chronic appendicitis 
deserve special mention, as both pathology and clinical studies have 
taught us that chronic appendicitis may be the cause of ulcer of 
the stomach (Roessle) or of gall-bladder infection (hloynihan, 
Mayos, Rolleston), and cause widespread adhesions, giving rise 
to varying degrees of colonic and iliac stasis. These diseases need 
no furtlier discussion here as they have been sufficiently discussed 
above. Of the intra-abdominal diseases giving rise to secondary 
clironic appendicitis, affections of the female generative organs, 
especially that of the right tube and ovary are of practical considera- 
tion, The differential diagnosis, as a rule, is not difficult, if careful 
vaginal and rectal examinations are systematically carried out. 

It must be emphasized again that the statement of Sahli, that 
the appendix is the abdominal tonsil, which, if diseased, is produc- 
tive of a great deal of evil, undoubtedly holds good. This evil 
effect not only makes itself felt in the intra-abdominal viscera, but 
may also cause extra-abdominal disease. 

Among the extra-abdominal affections may be mentioned chronic 
joint diseases, some endocrine diseases (thyrotoxicosis and, very 
rarely, Addison’s disease) . It may also be mentioned that chronic 
appendicitis is at times associated with right-sided pleurisy. How 
this occurs was explained by the experimental studies of Putzianus,-'*® 
who demonstrated that, an infection of the lymph vessels of the 
cecum and appendix sometimes results in right-sided pleurisy, 
whereas infection of the cecal , veins never cause pleurisy. This 
may explain the case quoted above where there were attacks 
of hoarseness, possibly due to mediastinal pressure on account of 
lymphatic infection of the mediastinal pleura, the result of chronic 
appendicitis, and in which the symptoms disappeared after the 
removal of the appendix.- 

. Some authors have also encountered frontal sinusitis and pan- 
sinusitis, the result of a chronically infected appendix. 

Otlier diseases of the appendix Avhich simulate chronic appendicitis 
are: primary tuberculosis, primary carcinoma and primary actinomy- 
cosis of the appendix. These diseases are, in most cases, not diag- 
nosed before operation. 
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Prognosis, From what has been said above, the prognosis depends 
on a great many factors. That chronic appendicitis may give rise 
to an acute exacerbation with all its dangers, is well known. Chronic 
appendicitis uncomplicated by functional disturbance or by adhe- . 
sions or by other organic disease of the gastro-intestinal tract gives 
a good prognosis, if the appendix is removed. If, on the other hand, 
it is harbored by a neuropathic individual, the outlook depends 
entirely as to what is primary and what is secondary. If chronic' 
appendicitis is primary, the removal of the appendix will likewise 
remove the symptoms. If, bn the other hand, the neuropathy is 
primary, the removal of the appendix is of but little benefit. The 
primary disease must be treated in order to obtain results. If 
chronic appendicitis is the cause of adhesions, the prognosis depends 
considerably upon the position of the adhesions, and whether tliey. 
can be surgically treated or not, and likewise upon the judgment of 
the surgeon handling the adhesions. 
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DISEASE OF THE MEDIASTINUM AND ITS CONTENTS. 

By Chakles Edward Hamilton, M.D., 

BROOKLYN, N. Y. 


Until comparatively recent years there was no region within the 
body in a more nebulous state, insofar as our diagnostic capabili- 
ties were concerned, than that relatively small region within the 
thorax, the mediastinum. Within this small area are contained 
many varied structures, each capable of- undergoing , pathological 
changes in the early stages with no symptoms whatever being 
manifested, and onU^ showing evidence of these changes when they 
are very extensive, shortly before death. Or should symptoms be 
present early, they are as likely to be produced by .pressure on 
some other structure within the mediastinum as they are by the 
offending structure itself. Because of its former inaccessibility" to 
diagnostic procedure, it has been held sufficient to designate any 
condition with a symptom-complex referable to the mediastinum, 
as mediastinal tumor, without attempting to make a true patho- 
logical and anatomical diagnosis. The many advances made in 
our diagnostic armamentarium in recent years, have made it pos- 
sible at the present day to diagnose rather concisely the nature of 
lesions within the mediastinum as well as its anatomical location. 

The mediastinum is that space lying between the right and left 
pleura laterally, and extending from the sternum anteriorly to the 
vertebral column posteriorly. A line running from the junction of 
the manubrium and body of the sternum anteriorly to the lower 
part of the body of the fourth thoracic vertebra posteriorly, divides 
this area into a superior mediastinum, that space above the line 
bounded by the manubrium in front and the upper four thoracic 
vertebrae posteriorly, and a space below the line. This lower area 
is divided by the pericardium into an anterior mediastinum lying 
in front of the pericardium, a middle mediastinum containing the 
pericardium and its contents, and a posterior mediastinum lying 
behind the pericardium. The middle mediastinum containing the 
heart is by far the largest of these subdivisions.. 

The anterior mediastinum is very small because of the reflections 
of the pleura anteriorly, which go behind the manubrium from the 
sternoclavicular joints on either side to the middle of the sternum 
at the junction of the manubrium and body of the sternum; from 
there to the fourth costal cartilage, both pleural membranes being 
in contact, and at this point the right layer continuing down to the 
xiphoid process, while the left layer diverges slightly laterally and 
continues down to the sixth costal cartilage. Within the medi- 
astinum are contained normally the thymus, trachea, bronchi, 
esophagus, heart and great vessels, lymph nodes, thoracic duct and 
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the vagus, phrenic and sympathetic nerves. At times it may also 
contain an enlarged thyroid or an accessory thjToid. 

In order to diagnose conditions arising within the mediastinum, 
a knowledge of the pathological conditions that can occur within 
this space must be known. These may be under three headings. 

1. Inflammatory. 

2. Traumatic. - 

3. New growths. 

Inflammatory processes within the mediastinum and its contents 
may be either acute or chronic. It is impossible to detect simple 
acute mediastinitis unless the acute condition is suppurative. This 
condition is not uncommon, and practically always is secondary to 
some other disturbance within the body. It may occur through 
extension from pneumonia or some other inflammatory condition 
of the lung or pleura, from osteomyelitis of the bony thorax or 
cervical or thoracic vertebrae, from an inflammatory condition in 
the deeper structures of the neck, especially a retropharyngeal 
abscess, from suppuration of the mediastinal lymph nodes or from 
an ulcerative process within the trachea, bronchi or esophagus. It 
may occur as a metastatic lesion in the course of a septicemia or 
erysipelas. It may follow trauma to the thorax with, or without 
perforation of its wall and lodgment of foreign bodies within. 
Occasionally a case is met with in which no etiological factor can 
be discovered, and should be considered as a case of primary 
suppurative mediastinitis. 

Generally the pus in this condition is localized or encysted in the 
anterior, middle or posterior mediastinum or laterall}^ in the medi- 
astinum. Rarely the entire mediastinum is involved in the process. 
When the pus lies in the anterior mediastinum it is very difficult 
of detection, as it lies directly beneath the sternum .and in front 
of the cardiac outline, and gives little in the way of signs or roentgen- 
ray evidence. AWien involving the middle mediastinum there is, 
of course, a purulent pericarditis greatly widening the cardiac out- 
line. The pus in the pericardial sac may be either encysted in one 
part of the sae or generalized. In the posterior mediastinum the 
condition generally is due to disease of the spine or lodgment of 
foreign bodies. Laterally in the mediastinum, it is usually subse- 
quent to pneumonia. These abscesses within the mediastinum may 
rupture into any of the structures contained there, causing fatal hem- 
orrhage or other septie conditions, or they may penetrate through 
the chest wall. 

Chronic mediastinitis is simply a low-grade inflammatory con- 
dition ithout production of pus. It is evidenced by marked 
distortion ami twisting of the structures within the mediastinum, 
due to extensive fibrous tissue replacement of the tissue nonnallv 
present. It may result from the acute suppurative condition, but 
generally results from extension of a pleuropericarditis, tuberculosis. 
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sjTihilis or rheumatic conditions. Occasionally it is due to actino- 
mycosis. 

Traumatic lesions of the mediastinum occur not infrequently. 
Foreign bodies, such as bullets, may penetrate the thorax and lodge 
within the mediastinum, sharp instruments may pierce the chest 
and enter the mediastinum, or fragments of broken bones may 
lacerate the mediastinal tissues. Such injuries as these result in 
abscess formation in a large percentage of the cases, or abscess may 
result from an injury to the thorax without perforation into the 
mediastinum. Foreign bodies may lodge within the trachea or its 
bifurcation, or the esophagus, and cause secondary inflammatory 
conditions. As a result of trauma there may be found a good 
sized hematoma within the mediastinum. 

A somewhat more serious result of trauma is the occurrence of 
mediastinal emphj^sema. This condition arises most commonly 
secondary to pulmonary disease or whooping-cough. It also occurs 
following operations at the base of the neck, especially for tuber- 
culous glands or th3'roid disease, or following tracheotom}’’. It ma^'" 
occur, following ulceration of the trachea or esophagus, hy processes 
within these structures. 

■An unusual cause is artificial pneumothorax. The air maj'^ 
localize within one of the mediastinal spaces, such as within the 
pericardium or within the anterior mediastinal tissue. It majq- 
however, be more extensive and spread into the superficial tissue 
of the thorax and into the neck. 

The greatest number of pathological processes occurring within 
the mediastinum, come under the heading of new growths, benign 
or malignant. Benign growths are quite infrequent in occurrence, 
and include fibroma, m^mma, lipoma, m^^xoma, chondroma, osteo- 
chondroma, simple cj^sts, dermoids, hj^datids, teratoma, neuroma, 
hematoma and gumma. Of the benign tumors, the dermoid cj^st 
is probabl}" the one most commonlj^ found. As a rule, it occurs in 
jmung adults, generally being located about the hilus area or just 
below, and being either single or multiple. Should it contain 
teeth or bone tissue, it renders the diagnosis a simple matter. 
Hydatids when found are generalB^ in association with hjdatid 
disease elsewhere w’ithin the bodjn Lipoma is probablj'^ the next 
most frequent of the simple growths, and these maj' obtain tre- 
mendous proportions. Fibroma maj' arise from the sternum or 
cellular tissue of the mediastinum. Chondroma and osteochon- 
droma are rare, and arise from the sternum, costal cartilages or 
vertebral column. Hematoma ma^’- be found of large size. It may 
result either from trauma or one of the blood diseases, such as 
purpura. Sometimes it occurs in the course of one of the acute 
exanthemata. The remaining benign growths, including the gumma, 
are ver^^ rare and not capable of diagnosis, other tjian as a medi- 
astinal tumor, except at operation or postmortem. 



HAMILTON: DISEASE OF MEDIASTINIBI AND ITS CONTENTS 891 

Malignant growths of the mediastinum are_ of much greater 
frequency than benign growths. M^ales predominate over females 
as to the occurrence of these tumors in the ratio roughly of to 1. 
The sarcoma occurs more frequently than does the carcinoma. 
Sarcoma arise from the connective tissue of the mediastinum, Ij'^mph 
nodes or thymus. Carcinoma arise from the epithelium of the 
esophagus, trachea, bronchi, thymus or accessory thyroid. 

It will probably be easier to consider these rnalignant growths 
according to the structure within the mediastinum from which 
they arise, together with other conditions that may occur within 
these same structures. Thus, in the glands, in the following condi- 
tions enlargements occur: 

1. Simple lymphoma, inflammatory, as after measles; typhoid or 
whooping-cough, tuberculosis, syphilis or in pneumoconiosis. 

2. Leukemia, lymphatic, myelogenous or pseudo. 

3. Lymphadenoma. 

4. Hodgkin’s disease, 

5. Lymphosarcoma. 

6. Metastatic involvement. 

The thymus may enlarge, due to simple h5q)ertrophy, cysts, 
lymphosarcoma or carcinoma. The trachea and bronchi may have 
papilloma, chondroma or carcinoma. The esophagus may. show 
diverticula, cardiospasm, stricture, either malignant, traumatic or 
specific, or congenital atresia. It may also show a tracheo-esophageal 
fistula. 

Arising from the nerves we may find neuroma, ganglioneuroma, 
glioma or neuro-epithelioma. Occasionally there occurs a tumor 
within the mediastinum, due to enlargement of the thyroid either 
from simple hypertrophy, cysts, malignant disease or due to an 
accessory thyroid gland. Large aneurysms, which may be single 
or multiple, or an aortitis may occur within the aorta. In the 
heart congenital lesions, such as valvular disease and dextra 
cardia, hypertrophy of the heart with or without valvular disease, 
aneurysm of the heart, or tumors of the heart, myxoma, sarcoma 
or rhabdomyoma, may occur. 

Symptomatology. From the standpoint of symptomatology, 
pathological changes within the mediastinum vary considerably. 
The usual picture is that of marked dyspnea, cyanosis, puffy face 
and neck, with distended veins in the neck and over the thorax. 
A picture such as this represents an underlying far-advanced patho- 
logical process. On the other hand, the processes when first occur- 
ring, or even when moderately advanced, may present no symptoms 
whatever to attract attention to this region, and may be detected 
merely by a casual fluoroscopical examination. However, most of 
the cases do present definite symptoms for which the patients seek 
relief, these sn mptoms mainb’ being due to mechanical alteration 
within the structure involved or mechanical affects on structures 
adjacent to it. 
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Pain is the most common symptom of which patients complain. 
The pain in mediastinal disease may vary greatly in its character- 
istics. It may be constant, dull, boring in tjqie, or intermittent 
and stabbing, or loiife-like in character. Due to pressure on the 
intercostal nerves, it may be neuralgic in type, radiating along the 
course of these nerves. It may also occur over the cardiac area 
and radiate to the neck and down the arm as an anginoid pain. 
There may be no pain whatever, but simpl}’- a sense of oppression 
or tightness within the thorax. 

Disturbances in the respirator}’" function are very common, the 
most frequent disturbance being in the form of dyspnea. This, as 
a rule, is inspiratory in type and may be persistent or periodic, 
resembling an attack of asthma. It is a most distressing condition 
to the patient. 

Cough is generally present and varies from an occasional dry 
cough to the most severe types, and may be either persistent or 
spasmodic. A cough that is fairly typical is the so-called “gander 
cough.” The cough may be associated with varying amounts of 
expectoration, amounting in some cases to a definite bronchorrhea. 
Hemoptysis may occur in some cases, and with a dermoid cyst 
the patient may expectorate hair. 

Secondary changes may occur within tlie larynx, or because of 
involvement of the laryngeal nerve causing hoarseness or even 
complete loss of voice. Disturbances in the action of the heart, such 
as palpitation, irregularity, precordial pain, cyanosis, syncope and 
edema may be complained of. There may be difficulty in swallow- 
ing, a sensation as though food was sticking in the throat, or the 
vomiting of foul material when the esophagus is involved. Chills 
and fever, loss of weight, epistaxis, tinnitus, deafness and vertigo 
may be secondary symptoms. Occasionally the first thing of 
which the patient complains is a small swelling coming through 
the thorax. 

Physical Examination. On physical examination of the patient, 
definite signs may be found pointing to a disturbance within 
the mediastinum, or through complete lack of signs a definite 
process within this space may be overlooked. The physical find- 
ings in mediastinal disease invariably when present point to the 
diagnosis of a tumor, except for a few conditions in which more 
distinctive and characteristic findings are noted. Thus, in the 
acute inflammatory conditions, in addition to the signs of a tumor, 
a septic type of temperature and an increased leukocyte count 
may occur. There may be also redness of the skin overlying a 
mediastinal abscess. However, pus may be present without these 
distinguishing features. Also, some of the non-inflammatory con- 
ditions, notably Hodgkin’s disease, may give rise to definite eleva- 
tion of the temperature, and, of course, the terminal stages of any 
of these conditions may do the same thing. 
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In chronic inflammatory conditions a rough creaking to-aiid-fro 
friction sound may be elicited under tlie manubrium when the arms 
are moved up and down, as in artificial respiration. Also there 
may be heard in tlie right second interspace, close to the sternum, 
a loud blowing murmur independent of the cardiac cycle_ and 
increased by holding the breath and deep breathing. This sign I 
have never been able to detect. 

With mediastinal emphysema tlie signs are generally character- 
istic. These are hyperresonance or tympany on percussion and on 
auscultation, a peculiar tinkling sound will be heard under the 
sternum in systole and diastole. Should the emphysema be more 
extensive and invade the superficial tissue of the thorax or neck, 
one may, of course, feel the “egg-shell” crackling on palpation. 

Cardiac lesions also haA'e some rather distinctive findings. Fore- 
most among these findings, of course, are heart murmurs. These 
are valuable, but heart murmurs may be functional, and murmurs 
may be produced within the heart due to displacement of that 
organ. 

The location of the apex-beat and the palpation of thrills also 
are important, as are abnormal pulsations over the thorax, irregular 
pulse and poor heart sounds. Percussion of the cardiac outline, 
of course, is very important, but it is very difficult sometimes to 
determine whether one is percussing the border of the heart or a 
tumor mass spreading out from tlie mediastinum. 

It is siu-prising what large aneurysms may exist without pre- 
senting any physical signs. Of course, there are found characteristic 
signs, such as tracheal tug, pulsation of sternum, aortic murmurs, 
bulging of thorax, unequal pulses and diminished breath sounds 
over one lung from pressure on the main bronchus. 

Excluding the conditions mentioned above, tlie best evidence on 
physical examination indicative of mediastinal pathology is brought 
out on^ percussion. There may be definite symptoms strongly 
suggestive of a process in this space, but no conclusive signs can be 
elicited other than marked dulness or flatness, extending out from 
the median line further than normally warranted either anteriorly 
or posteriorly over the thorax. 

Secondary changes due to the mediastinal process may be noted 
in other parts of the body. From pressure on the veins one may 
get suffusion of the conjunctivfe, staring eyes, cyanosis or lividity 
of the face, edema of the face, neck and extremities, ascites, pleural 
effusion, dilated veins in neck and over the thorax, localized edema 
of the thorax. There may be paralysis of the diapliragm from 
pressure on the phrenic nerve, paralysis of the vocal cords from 
pressure on the recurrent laryngeal nerve, inequality of the pupils 
with dilatation or contraction of the pupil on the affected side from 
pressure on the sympathetics. 

When the attention is focussed on the possibility of an abnormal 
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condition existing within the mediastinum because of any of 
the symptoms or physical signs enumerated, the history and 
physical examination alone maj'- be sufficient to warrant definite 
diagnoses in some of the cases. A history of trauma to the chest, 
with or without the penetration of foreign bodies, will immediately^ 
bring to mind the probability of a mediastinal hematoma, emphy- 
sema or lodgment of foreign bodies there, with resultant abscess 
formation. A history of an inflammatory process in the lungs or 
bony thorax, with physical signs in the mediastinal area, will sug-. 
gest the possibility of abscess formation within the mediastinum.. 
Similarly, a history of malignancy somewhere in the body, with 
physical signs and symptoms implicating the mediastinum, imme- 
diately suggests metastatic involvement. 

Excluding the few conditions mentioned previously, it is neces- 
sary, in the main, for a definite diagnosis of mediastinal eonditions, 
to rely on other measures than the routine physical examination. 
Many of these conditions that generally have rather ty^iical signs 
may occur without showing any of these signs. A most impor- 
tant procedure in the diagnosis of mediastinal conditions is to dis- 
cover whether or not there is any abnormal condition in oHier 
parts of the body. Should one find in association with symptoms 
and signs, indicating a process within the mediastinum, enlarge- 
ment of lymph nodes elsewhere in the body, palpable liver or 
spleen or other abdominal masses, and inflammatory processes 
within the body, it would help considerably in diagnosing the 
nature of the mediastinal condition in all. probability. 

Roentgen-ray Examination. In attempting to locate the structure 
within the mediastinum involved in the pathological process, 
the roentgen-ray examination is invaluable, and a few general 
remarks concerning its application will not be amiss. First of all, 
while the roentgen-ray may give a shadow indicating a definite 
abnormal condition present, yet that shadow might not possess 
sufficient characteristics to enable us to state the tissue from 
which it arises. 

Of course fluoroscopy should always be employed in conjunction 
with the plate examination, fluoroscopy, if anything, being the more 
important method to use, as one can view the mediastinum by 
this method in the various oblique positions, and also can see 
pulsations if any are present. It is very important to determine 
whether or not the mediastinal shadow pulsates, as this is generallj^ 
the distinguishing sign of an aneurysm; but an aneurysm may not 
pulsate, due to an organized clot being contained within it, while 
many tumors lying adjacent. to the heart and aorta may pulsate, 
due to transmission of the impulse from the heart. If the aorta 
is suspected of being the cause of the shadow, and yet the shadow 
does not pulsate, turn the patient in the oblique positions and 
trace the aorta throughout its course within the thorax to deter- 
mine whether or not it is abnormal. 
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Should a mediastinal shadow be seen on fluoroscopy, before drawing 
a conclusion as to its location and character, the esophagus should 
be viewed by means of an esophageal paste. By this method, 
many pathological conditions will be proven to be occurring within 



Fig. 1. — Large saccular aneurysm of the ascending portion of the aorta. Shadow 
showed no pulsation whatever. Because of this fact and its large size and sharply 
defined borders, case was considered probably a lymphosarcoma. At autopsy a 
large organized_clot about the size of a large grapefruit was found within the aneurj^s- 
mal sac. 



“■ of mediastinum. Note its trmngular appearance due ti 

IZ 'f transmitted pulsation duo to its nearness t< 

heart. Clinically considered a pulsating empyema. 
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the esophagus, and also many conditions considered to be abnor- 
malities of the esophagus will be seen to be conditions outside of 
the esophagus pressing on its walls. This method will reveal the 



Fig. 3. — Case of pneumoconiosis in a miner, .showing marked bilateral involvement 

of the mediastinal glands. 



diverticula filling-up and then overflowing into the esophagus, the 
cardio.spasm with its marked dilatation of the esophagus, the 
tracheo-esophageal fistula or esophageal stenosis, or the stricture of 
the esophagus malignant, sj^philitic or traumatic. 
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Lesions involving the mediastinal glands usually appear as a 
bilateral mass at either hihis area. Some cases of glandular involve- 
ment may, however, be unilateral. A somewhat characteristic 



Fio. 5.— Case of substernal thyroid. Note the shadow extending down from the 
neck sharply defined with its base in the neck. 



Fig. C. Case of encysted mediastinal abscess following pneumonia. Abscess 
overlying the heart shadow on the left side. Note its sharply defined convex outer 
margin. 

appearance of glandular masses is that the outer border is scalloped 
in its outline. Of course the etiology of the glandular involvement 
is not revealed by the roentgen-ray. 

Thyroid enlargements generally appear as a shadow extending 
down from the neck with its lower border convex downward. 
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These tumors may also be seen to move with the act of swallowing. 
Thymic enlargements extend much lower down in the mediastinum 
than do those of the thyroid and sometimes are of such a large size 
as to cover a considerable portion of the heart outline. When 
smaller they are generally seen as a shadow extending out on the 
right side only. 

Of the cardiac conditions, dextracardia and cardiac hj’^pertrophy, 
many times quite typical of a certain type of valvular disease, are 
easily recognized. Pericardial effusion may show as an enlarge- 
ment of the total heart shadow or, if the effusion is encysted, simply 
as a localized enlargement of the heart area not conforming to any 
known type of hypertrophy. No definite cardiac pulsation can be 
detected in the outline of this shadow, and also its outlines may be 
changed by a change in posture of the patient. 

The benign growths are generallj’^ unilateral and have no special 
characteristics except for the chondroma and osteochondroma, 
which are very dense in structure. The cysts may be very sym- 
metrically rounded in outline but, as a rule, they are not, because 
of being subjected to pressure effects. Tliej" are, however, verj'^ 
sharply defined in outline, and in the case of dermoids may contain 
teeth or bony structure. 

Air within the mediastinum is, of course, quite typical, showing 
on the plate as a black shadow with no markings of any sort run- 
ning through it. Foreign bodies also are quite easy of detection if 
opaque. Occasionally the foreign body is a non-opaque material 
lodged at the bifurcation of the trachea. This may sometimes be 
suspected because of an increased aeration of the lung on the 
affected side. 

Fluid within the mediastinum is generally encysted and also 
generally purulent. In the anterior mediastinum the amount of 
fluid present may be too small to be seen, as it lies directly in front 
of the heart shadow which hides it, or if considerable in amount it 
maj’’ bulge out on either side of the heart shadow and become 
confused with it. In the posterior mediastinal space, or laterally, . 
the shadow of the fluid always is sharply circumscribedj and has 
one border at least, convex in outline. 

The shadows of fluid in the mediastinum at times may very 
easily be mistaken for tumors. It may be of advantage, should 
this be the case, to roentgen-ray the patient at different intervals 
of time, watehing the growth of the shadow and any invasive 
qualities it may possess, in order to diagnose the condition. There 
remain some of the benign tumors, tumors of the traehea and 
bronchi and tumors of the nerves, that may all cast shadows on 
the roentgen-ray plate but do not possess sufficient characteristics 
to enable one to deflnitely diagnose their nature. 

Bronchoscopy and Esophagoscopy. Further investigations include 
bronchoscopy and esophagoscopy. With tumors of the bronchus. 
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even though they are large enough to cast a shadow on the roentgen- 
ray, bronchoscopy is the only method of definitely proving that 
tlie tumor involves the bronchus and not some other structure. 

Laboratory Examinations. Other laboratory measures may still 
be indicated in order to make our diagnosis complete. Thus, 
in the case of glandular enlargements a blood count may prove a 
leukemic disease to be present. A blood count may also be of 
some value in differentiating an abscess from a tumor. An eosino- 
philia may indicate hydatid disease or- make one suspect actinomy- 
cosis. A tuberculin test or. sputum examination may reveal the 
glandular condition to be due to tuberculosis. Finally, if there be 
any superficial glands one may be removed and sectioned for diag- 
nosis. A Wassermann test may occasionally clear up the diag- 
nosis in an unusual case of aneurysm or enlargement of the glands 
or in the case of a gumma of the mediastinum. . 

Summary. With detailed and careful examination and knowl- 
edge of the procedure involved, a definite diagnosis of practicallj^ 
all mediastinal conditions can be made, with the exception of some 
of the benign tumors and tumors 'involving the nerves. Experience, 
of course, will teach many short cuts to follow in quickly arriving 
at a diagnosis of the conditions present in this region, without 
having to perform all of these tests outlined in each individual case. 
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Non-surgical Drainage of the Gall Tract. By B. B. Vincent 
Lyon, A.B., M.D., Chief of Clinic, Gastro-intestinal Department 
of the Jefferson Hospital ; Attending Physician (formerly Pathol- 
ogist) to the Methodist Episcopal Hospital, Pp, 640; 175 illus- 
trations and 10 colored plates. Philadelphia and New York; 
Lea & Febiger, 1923. 

In September, 1919, the author of this new volume had his 
first paper published, on biliary tract drainage by means of the 
capillary duodenal tube. Since this date a literatiwe has been 
developed on the method which is not entirely in accord vdth the 
claims made in this original contribution nor with the somewhait 
modified contentions made in subsequent articles. The method 
seemed on first thought a most rational one to cope with the 
difficult problems of gall-bladder diagnosis and therapy but in 
application by other workers many facts have been developed 
which seem to somewhat minimize its value. It is therefore of 
great interest at this time to receive a book from the author’s 
pen; for whatever one may believe about the possibilities of non- 
surgical drainage of the gall tract, its author deserves much credit 
for suggesting a diagnostic and therapeutic scheme having poten- 
tial possibilities. He has put much energy into his work and 
has shovm a genuinely honest enthusiasm. 

The book contains thirty-six chapters. Ten of these chapters 
are devoted to the presentation of fifty case reports, somewhat 
in protocol style with added discussion and comment. Twelve 
of these case reports were not under the author’s care. Other 
chapters take up the embryology, histology, anatomy, pltysiology 
and chemistry of the hepatic tree. Still others are devoted to 
various aspects of gastro-intestinal diagnosis, gastric analysis, 
stool examination, functional liver tests and, of course, one chap- 
ter to an abbreviated description of the technic of non-surgical 
drainage of the gall tract and still another to a more detailed 
description of the technic. A verj'- good chapter on enzjone activ- 
ity in the duodenum is contributed by Olaf Bergeim. Kolmer ■ 
has written part of a chapter on bacteriological technic. Manges 
has VTitten a chapter on roentgen-ray diagnosis of gall-bladder 
disease and Cheney one on the clinical differential diagnosis of 
the same disease. Besides the engraved Illustrations and colored 
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plates, very elaborate forms of various types have been included. 
These are used by the author in his case records. Adverse 
criticism of the claims made for biliary drainage, as .developed 
in the volume and previously in the author s articles, would 
make a large paper in itself. It is sufiicient, however, to say 
that the current literatiue will supply this for those who may 
be interested. It may be said fairly that the author has called 
attention to some exceedingly important points in connection with 
biliary tract disease. He has started what, we believe, will be very 
fruitful work in this field. Gall-bladder disease is a most difficult 
subject and is upon uncertain ground. Conclusions on diagnostic 
aids and efficacious therapy must be cautiously made. Any 
methods, however, that offer hope are acceptable. S. 


The Ai^ierican Illustrated Medical Dictionary. By W. A. 
Newman Borland, A.M., M.D., F.A.C.S., Member of the Com- 
mittee on Nomenclature and Classification of Diseases of the 
American Medical Association. Twelfth edition. Pp. 1296,' 
Philadelphia: W. B. Saunders Company, 1923. 

For nearly twenty-five years this dictionary has been one of the 
model dictionaries published in America. It is in all respects an 
extremely valuable work, as the number of editions and length of 
time that it has existed shows. In the present new edition the 
volume has been increased in size by 99 pages by the addition of 
nearly tliree thousand new words. The physician who has need of a 
dictionary, and most physicians do need a new dictionary every few 
years on account of the large number of new words that are coming . 
into medical terminology, may rest assured that if they purchase 
Borland they are securing a volume which is a standard and thor- 
oughly satisfactory from their standpoint. M. 


Food for the Diabetic. By Mary Pascoe Huddleson, Con- 
sulting Dietitian. Pp. 75; 2 illustrations. New York: The 
Macmillan Company, 1923. 


Food for the Diabetic was written for the patient, to be used by 
him as a guide to the control of the diet as well as to indicate to 
him methods of preparation of attractive diabetic food. This 
small volume will be of great assistance to the physician if it is 
placed in the hands of his diabetic patients. It not only deals 
with diet, but also gives very sensible directions as to the general 
care of the diabetic patient himself. 
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Lehrbucii der GrenzCtEbiete der jNIedizin end Zahnheilkuitoe. 
Edited by Dr. Julius Misch, Berlin, in collaboration with 
numerous authorities. Third edition. Two volumes. Pp. 1382; 
596 illustrations, many in colors. Leipzig: F. C. W. Vogel, 1923. 

The fact that the third edition of this work has appeared within 
a few months after the second is sufficient evidence of its popularity 
in Germany. In it is presented all of the information about diseases 
of the body as a whole deemed necessary in the education of the 
dentist as a mouth specialist, and, on the other hand, the internist 
as well as specialists in various fields will find here a very complete 
description of the mouth symptoms of different general diseases. 
The subject is dealt with in turn from the standpoint of the internist, 
the pediatrist, the neurologist, the sjqjhilographer, the dermatolo- 
gist, the gjmecologist, the otolaryngologist, the ophthalmologist, 
and the specialist in industrial diseases. With this arrangement a 
good deal of repetition is necessarily unavoidable, adding consider- 
ably to the bulk of the volumes. It is evident that less importance 
- is ascribed in Germany to oral foci of infection as causative factors 
in arthritis and other conditions than in America, Perhaps the 
most commendable section is that concerning the manifestations 
of industrial diseases in the mouth. To obtain the information 
here collected in one volume one would ordinarily have to search 
an entire library. The illustrations, many of them in colors, could 
hardly be excelled. It is a matter for regret that there is no such 
work as this in the English language. I. 


Grundriss der Inneren Medizin.. By Dr. A. von Domarus, 
Director of the Medical Division of Auguste Victoria Hospital, 
Berlin- Weissensee. Pp. 640; 58 illustrations. Berlin: Julius 
Springer, 1923. 

Called an “Outline” this book is virtually a text-book on medi- 
cine, covering the field almost as fully as the standard one-volume 
English works. The subject matter is well presented and with few 
exceptions (e. g., insulin in diabetes, sensitization in asthma, elec- 
trocardiography) is adequate and up to date. The reviewer was 
particularlj'^ impressed by the physical characteristics of the book. 
A handy, simply-bound medium octavo of 640 pages with compact 
but clear and pleasing print, the volume is just an inch thick and 
weighs 2.5 pounds (in contrast to the one-volume English texts 
that average over 4 pounds). A similar make-up might be recom- 
mended to American publishers: a text-book could be sold for half 
the present rates^smaller initial profit, but far more likely to 
“repeat” in new editions, K- 
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Applied Psychology for Nurses. By Donald A. Lairi^ Assis- 
tant Professor of Psychology, University of Wyommg. Pp. 23b; 
49 illustrations. Philadelphia*. J. B. Lippincott Co., l^wo. 

The selection of subjects which the book presents is adinirably 
suited to the work of nursing. The arrangement is very good indeed 
but the amount of material given under the themes is wholly inade- 
quate to teach them successfully to girls who are entering into the 
field of nursing. A book covering as many subjects as these must 
be considerably extended in order that the subjects will be taught, 
as it is, the book is neither a dictionary nor a text. It should be 
either one or the other. 


Diathermy and its Application to Pneumonia. By Harry 
Eaton Stewart, M.D., Attending Specialist in Physiotherapy, 
U. S. Marine Hospitals, N. Y., Director, New Haven School of 
Physiotherapy. Pp. 210; 45 illustrations. New York, Paul B. 
Hoeber, 1923. 

This volume is a short description of diathermy technic together 
with an account of its application in the treatment of pneumonia. 
The author is enthusiastic about this treatment, but of course it is 
■ impossible to draw conclusions from 67 cases of a disease such as 
pneumonia which varies so in severity of symptoms in different 
individuals and in the virulency of the disease at various times. 

- M. 


Clinical Laboratory Diagnosis. By Roger Sylvester Morris, 
A.B., M.D., Professor of Medicine in the University of Cincin- 
nati and Director of the Medical Clinic of the Cincinnati General 
Hospital. Pp. 456; 99 illustrations. New York, D. Appleton 
& Co., 1923. 

A BOOK on clinical laboratory methods and diagnosis which is 
designed for the use of students and practitioners of medicine as is 
this book should fulfil several requisites. It should be convenient 
in size; the directions should be clear and terse; the methods of per-, 
forming the various tests should be those that have been proven by 
actual use to be practical and valuable; it should be written by one 
who is experienced in the actual manipulations and performances 
of the tests, and, lastly, in order to correlate the laboratory diagnosis 
with the clinical it should contain a certain amount of clinical data. 
All these requisites are found in this new volume by Dr. Morris. 
In addition to the clear-cut presentation of the subject it might be 
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added there are several features that are particularly of value. lil 
the first place the references are well given and there is also an index 
to the authors as well as an index of subjects. There is a splendid 
table on normal and pathological blood chemical analyses. Patho-- 
logical blood conditions are classified, for example, twenty-three 
Causes of l^ymphocytosis, seventeen causes of mononucleosis and 
so on, Arid lastly the illustrations are well selected, while those of 
the blood are particularly good, the author being the artist. Dr. 
Morris is to be congratulated upon his work. The reviewer feels 
confident that he can predict for it a long life and great popularity. 

M.* 


International Clinics. Volume IV, 33d Series, 1923. Pp. 308. 

Philadelphia: J. B. Lippincott Companj’-, 1923. 

Dr. Thayer has a most interesting contribution in the present 
number of International Clinics. There is also a splendid sym- 
posium on gastrointestinal ulcers, a most interesting review on 
otology for the medical student by Dr. Randall as well as the 
Alvarenza Prize essaj^ of the College of Physicians of Philadelphia 
for the 5 ^ear 1923 on Echinococcus Disease. In addition to these 
outstanding contributions there are more than a dozen other articles 
on surgery, pediatrics, diagnosis, etc. M. 


The Medical Department of the United States Army in the 
World War. Voluaie V. Military Hospitals in the 
United States. Pp. 857; 204 illustrations. Washington: 
Government Printing Office, 1923. 

The fifth volume of the governmental history of the Medical 
Department in the World War is a large volume upon the various 
types of hospitals, such as were built in this country to supply 
cantonments, embarkation camps, ports of debarkation, etc. Every 
type of hospital and every hospital that was constructed or provided 
for in this country is given more or less detailed mention in the book 
with particular reference to the base hospitals at the various camps. 
For each of these hospitals statistics are given concerning the number 
of sick and wounded that were in the hospital during the various 
months they funetioned and the personnel on duty, as well as a one- 
to four- or five-page deseription of the general plan of the hospital. 
The book is teeming with interesting data; of partieular interest 
from tlie medical viewpoint is to review statistieally the frightful 
toll that influenza took among the soldiers of this countiy-. For 
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example, at the Base Hospital at Camp Slierman, CJiillicothe, Oliio, 
‘Connnancled liy Bt.-Col. Ivinard in the montli of October, 1918, tlicre 
Averc 1056 cleatlis, tlie montli preceding that there were 28 and the 
•succeeding month 31 which was about the average monthly death- 
rate in the hospital. The same figures Jield in about the sanie pro- 
portions in many of the camiis throughout the country. This fifth 
Volume is as well presented as the first volume, intervening volumes 
have not as yet appeared. 


Neurologic Diagnosis. By Loyal E. Daa'is, M.D., Associate 
Professor of Surgery, Northwestern University Meflical School; 

. Fellow of the National Beseareh Council. Pp. 173; -19 illustra- 
tions. Philadelphia and London: AY. B. Saunders Company, 
1923. 

This short work is an effort to correlate the basic principles of 
anatomy, ])hysiology and pathology of the central nervous system 
with the clinical manifestations of disease. Tlie first 62 pages are 
devoted to a brief consideration of the first mentioned factors, wliile 
the remaining 100 pages are devoted to a discussion of illustrative 
cases, Avhicli.are well jircsentcd, easy to read and in every way 
extremely instructive. The book should prove of very definite 
value to the student and internist. M. 


Fighting Foes too Small to See. By Joseph McFarland, 
M.D., Sc.D., Professor of Pathology in the Medical Department 
of the University of Pennsylvania. Pp. 309; 64 illustrations. 
Philadelphia: F. A. Davis Company, 1924. 

“The war gave us a new word Preparedness,’ ” says the author 
of this work in his introduction. “Many have insisted that pre- 
paredness implies a state likely to be dangerous through the temp- 
tation to aggression. In the preparedness against epidemic disease 
the only aggression is against inhuman foes, from whom we can 
want nothing, and can take nothing, but by whom Ave may be 
invaded, devastated and depopulated. AA"e must fight these foes 
too small to see.” AVhile the book deals with subjects unfamiliar 
to the average reader, it is written in a way admirably calculated 
to make him familiar Avith things of the highest importance to his 
life and health. The text, Avhich Ifad its beginning in four lectures 
delivered at the Wagner Free Institute of Scienee of Philadelphia, 
IS divided into seven chapters, dealing, respectiA^ely, with the 

voi.. 1G7, NQ. G. — JUNE, 1924 30 
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Origin of Microorganisms, the historic error concerning the Spon- 
taneous Generation of Life, Effects of Microorganisms, Infection^ 
Transmission of Causes of Disease from Individual to Individual, 
Prevention of Disease through Increase of Resisting Power and 
Prevention of Diseases Transmitted by Insects. Sixty-four engrav- 
ings enhance the popular appeal of the work and its beneficent 
purpose in dissipating the all too prevalent ignorance of the causes 
and modes of transmission of diseases, and in combating that 
apathy and prejudice against new measures which are the chief 
obstacles to the extinction of infectious diseases. 

Especially valuable from the everj^-day point of view is the 
author’s treatment of such themes as dangers in milk and water; 
infection from vegetables; efficient and inefficient vaccination; pre- 
venting diphtheria; ticks, lice and bedbugs. Much of the conclud- 
ing portions of the book is devoted to interesting summaries and 
selections from historic accounts of the plague, or black death, from 
Gould and Pyle’s Anomalies and Curiosities of Medicine, Pepys’ 
and Evelyn’s Diaries, and Boccaccio’s account of this malady. 
There are also detailed descriptions of the latest discoveries in regard 
to the origin and treatment and prevention of the African sleeping 
sickness. W. 


How Our Bodies are Made. By R. M. Wilson, M.B., Cii.B. 
Pp. 246; 118 illustrations. London: Henry Frowde, Hodder & 
Stoughton, 1923. 

This is an extremely practical and most interesting explanation 
of physiology for young people and could be very readily used for 
instruction in elementary schools. M. 


Problejis in Tuberculosis. By Sir James Kingston Fowler, 
K.C.V.O., G.M.G., M.A., M.D., D.Sc. (Hon.), F.R.C.P., Con- 
sulting Physician and Emeritus Lecturer on Medicine, The 
Middlesex Hospital; Consulting Physician to the Brompton 
Hospital for Consumption and Diseases of the Chest and to 
King Edward VII Sanatorium. Pp. 64; 1 illustration. London: 
Oxford Medical Publications, 1924. 

The author has written down here the results of many .'^'^ears 
of close stud}’ of tuberculosis. He presents his impressions in the 
interesting and rather chatty way which is so attractive in the 
average English text-book. The book will well repay reading by 
the internist. M. 
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Roentgenological Diagnosis of Cholecystic Disease.— Carman, Mac- 
Carty and Camp {Jour. Radiol, 1924, 2, SO) say tliat it lias been 
impossible to differentiate the roentgen-ray densities of normal and. 
abnormal bile. There is no apparent reason why the normal gall- 
bladder should not cast a shadow as often as the diseased organ. 
Various observers have described certain indirect signs of disease of 
the gall-bladder consisting of deformities of the antrum of the stomach, 
duodenal cap and second portion of the duodenum supposedly pro- 
duced by a distended gall-bladder, and certain spastic phenomena, 
pylorospasm, delayed motility and cardiac regurgitation. Leonard 
asserted that direct signs are present in but one-third of the cases and 
that two-thirds of his diagnoses are based solely on indirect signs. 
In a large series of 343 cases positive report of disease was made in 
52.9 per cent and negative diagnosis in 44.6 per cent, when there was 
evidence of mild or extreme grades of disease. The study of these 
cases raises the question whether the results warrant the time and 
expense required for roentgenological examination. All the gall- 
bladders removed at operation Avere examined by the pathologist and 
found to be diseased. The accuracy of roentgenological examination 
is therefore limited to 50 per cent. 

Studies of the Exophthalmic Goiter and the Involuntary Nervous 
System.— Hyaian and Kessel {Arch. Surg., 1924, 8, 149) remark that 
the present study was upon the course of the subjective and objective 
manifestations in 50 unselected patients observed over a period of 
tv^o years, in whom no specific measures were instituted. It was noted 
that in the vast majority of the patients with exophthalmic goiter 
there was a marked and progressively increasing tendency toward 
“spontaneous” recovery. Recovery was not complete in the sense 
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of cure, but was marked by the persistence of residual subjective 
symptoms. In at least the first two years of the remissions the occur- 
rence of severe incapacitating exacerbations were infrequent. These 
results of “skilful neglect” compare favorably with the results of 
specific therapeutic measures. 

The Immediate Effect of Subtotal Thyroidectomy in Toxic Goiter.— 
Segall and Means {Arch. Surg., 1924, 8, 176) say that the early effects 
of operations amounting to subtotal thyroidectomy in patients with 
toxic goiter are a rise in basal metabolism and pulse, which can be 
largely explained on the basis of fever and emotion. A progressive 
fall in metabolism and pulse brings them within normal limits in from 
four to twelve days. The rate of detoxication following subtotal 
thyroidectomy is quite similar to that during the period of recovery 
from h^’perthyroidism induced by thyroid feeding. While pulse and 
basal metabolism show considerable parallelism, the latter fluctuates 
less and is the better index of the degree of hyperth 3 Toidism. 


The Clinical Diagnosis of Carcinoma of the Breast.— Battle {Lan- 
cet, 1924, 1, 206) states that the swellings which it maj'’ be difficult to 
distinguish from earlj'^ carcinoma of the breast are cysts, fibroadeno- 
mata and chronic inflammation. When the cysts and fibroadenomata 
are associated with local inflammation the diagnosis becomes at times 
impossible. Sometimes a simple c^'st bursts through overstretched 
skin and a fungating sore develops. It is advisable to explore small 
swellings (especiallj^ after the age of thirty years) about which there 
is doubt. Exploration should show even in small malignant ones, a 
cartilaginous resistance to the knife, a hard edge, a cupping of the 
surface on which there is the appearance of the unripe pear. This 
picture should not be confounded with anything else. A mistake 
between tuberculous deposit and carcinoma is not usual in the first 
stage. The local enlargement is insidious and little may he noticed 
to cause alarm until suppuration ensues. Some sarcomata develop 
cartilaginous change and so resemble hjqDertrophic carcinoma in their 
unusual hardness, but thej^ are usuallj'^ of more rapid growth. Char- 
acteristic invasion of surrounding parts is absent and the hardness is 
mostl}’^ distributed in an irregular manner. 


The Selection of Patients and of Operation in the Surgical Treat- 
ment of Pulmonary Tuberculosis. — Lilienthal {Am. Jour. Svrg., 
1924, 34, 1 and 2) says that surgery is not intended to supplant medi- 
cine in the treatment of tuberculosis of the lungs. It should be 
•resorted to when medical and hj^gienic treatment have nothing more 
to offer and the patient’s life is intolerable or the prognosis is grave. 
Operation may have two distinct objects — placing at rest the entire 
lung and secondly tlie obliteration of apical cavities. Collapsing thora- 
coplasty with phrenic nerve resection puts the lung at rest to a greater 
degree than is possible b^”^ anj”- other known method. It is only to be 
applied when the other lung can function sufficiently to support life and 
when it is not affected bj" rapidlj’- developing tuberculosis. Thora- 
coplasty does not take the place of therapeutic pneumothorax for no 
return of function is possible. In pneumothorax lung function can 
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be restored, when desirable, in a large number of cases Arrest or 
great improvement following collapsing thoracoplasty may be expected 
in about 75 per cent of the cases. The obliteration of apical ca^ itics 
can be performed on both sides of the chest and is worth performing 
when the disease in the remaining parts of one or both lungs is capable 
of arrest. 

Prognosis in Giant-cell Sarcoma of Long Bones.— Coley {Ann. Snrg., 
i924, 79, 321) says that various names have been given this^ tumor, 
beginning with tumor a myeloplaxes, myeloid sarcoma, giant-cell 
sarcoma, benign giant-cell sarcoma of the epulis type, giant-cell tumor 
of Bloodgood, osteitis fibrosa cystica (von Recklinghausen), hemor- 
rhagic osteomyelitis (Barrie). The author’s scries of 50 cases shows 
that the disease had existed less than six months in 50 per cent of the 
cases and more than a year in only 6 cases. The upper end of tibia, 
lower end of radius and lower end of femur arc the most frequent 
sites. The lower jaw is the most frequent site of other bones. The 
growth gradually expands the bone, destroying the bone slowly by 
absorption, but rarely breaking through the periosteum, and still more 
rarely invading a neighboring joint. The author believes a certain 
number of these tumors arc definitely malignant and cause death by 
metastases, and that it is not always possible to differentiate the 
benign from the malignant, especially in the early stages of the disease. 
There is no uniform method of treatment in giant-cell sarcoma. Imme- 
diate amputation is seldom done at present. Curetting with the 
application of carbolic jicid is probably more largely used than any 
other method, lowing would give up curettage entirely and substitute 
routine treatment with roentgen-ray and radium. 


Paget’s Disease of the Female Nipple. — Bloodoood {Arch. Snrg., 
1924, 8, 461) states that the evidence would suggest that ultimately can- 
cer develops in every ulcer of the nipple. The moment cancer develops 
in the ulcer of the nipple there may be infiltration of the cancer cells 
along the ducts. In 13 cases of early cancer of the nipple in only 2 
were the ducts free from any evidence of cancer. In only 4 of this 
series was the author able to demonstrate nests of cancer in the 
lymphatics of the breast. This is evidence of the danger of any 
unhealed lesion'of the nipple and also clearly demonstrates that there 
is but one operation for cancer of the nipple, no matter how early, 
and that is complete operation. The age of the patients with cancer 
of the nipple has varied from thirty-eight to eighty-four years. The 
larger number of patients were past the menopause. So far- none 
have, been in colored women. The authoi'’s whole evidence is against 
excision of only the breast. It is unnecessary when the lesion is 
benign, and not sufficient when the lesion is malignant. When Paget’s 
disease is seen in its latest stages it is apparently hopeless from the 
standpoint of any treatments. 


Diseases of the Colon.— Cabman and Fineman (Jour. Radfo/., 1924 

1, 129) say that the barium enema has been found of greater value 
than the ingested meal in the diagnosis of diverticulitis, neoplasms 
tuberculosis and chrome ulcerative colitis. Antispasmgdics in physio^ 
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logical doses are made use of in cases in which spasticity is present. 
A non-retention of the barium in the ceco-colon shortly'- after its filling 
■noth the bariumized mixture has been observ'ed in carcinoma, tuber- 
culous and chronic ulcerative colitis. Frequently lesions cannot be 
detected unless deep palpation and approximation of the bowel walls 
is resorted to duripg fluoroscopical examination. Motility has been 
foimd of A^ery limited A^alue in the diagnosis of colonic disease. Very 
small lesions, the extent of the lesion and lesions in the distal half 
of the colon can usually be best demonstrated with the barium enema. 
Roentgenological diagnoses of diseases of the colon should, as a rule, 
be limited to actual shadoAv phenomena observed — a final diagnosis 
must be based on a correlation of all knoAvn data. A specific diag- 
nosis cannot be made with assurance until a biological e.xamination 
of tissue remoA’ed at operation has been made. 


A New Mercurial for the Intravenous Treatment of Syphilis.— 
Snodgrass {Lancet, 1924, 206, 117) states that this mercurial has been 
given tlie name of “flumerin,” containing 33 per cent of mercury in the 
non-ionized form. Gross secondary lesions show material alteration 
in the direction of healing within one week as a result of the adminis- 
tration of flumerin alone. No other mercurial preparation Avould 
appear to produce marked changes so rapidly. The action is not 
lasting, hoAvever. Relapses in secondary cases may occur Avithin a 
relatively short time or CA^en Avhile treatment by flumerin is being con- 
tinued. A positiA^e Wassermann reaction is usually not altered to a 
negative one. In this respect flumerin does not compare unfaAmrably 
AAUth an equiA'alent use of other mercurials given Avithout arsphenamin 
preparations. Tertiar}”^ cases Avhich present definite lesions shoAv rapid 
clinical improA'ement with flumerin alone. The rapidity appears much 
greater than that produced by other mercurials, but less than by the 
combined treatment by mercury and iodides. Extended trial of 
flumerin should be made on account of its rapid antis;^q3hilitic effect. 
This rapidity is its outstanding property. 
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Meningeal Hemorrhages in the Newborn and Their Remote Con- 
sequences,— Gordon {Am. Jour. Bis. Child., 1924, 27, 303) says that 
the cause of meningeal hemorrhage is principally the tearing of the 
membranes due to their OA'erstretchi'ng, AA’hich leads to the rupture 
of the bloodvessels. To produce a tear there must be great cranial 
stress. Since the latter is often the result of protracted, difficult labor, 
Avith instrumental deliA'ery, the obstetrician should bear in mind that 
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the force used m the application of the forceps should hot he excessive, 
or should not be applied in the wrong diameter ol the head, as, tor 
example, the antero-postcrior diameter. In the latter case the vertieal 
elongation of the head is more liable than anything else to eause oxei- 
stretching and tearing of the meninges. Forceps are useful and m 
many instances have been responsible for the savhig of lives, but they 
may also be responsible for injuries in the fetus leading to consccpiences 
that have a direct bearing on the later physical and mental develop- 
ment of the child. With- a certain degree of possible errors, .supra- 
tentorial hemorrhages present a somewhat diflcrcnt clinical picture 
from the infratentorial type. In the former the blood spreads over 
the hemispheres of the cerebrum; in the latter over the hemispheres 
of the cerebellum but also into the medulla. In the former the blood 
cannot go beyond the lower surface of the tentorium; in the latter the 
blood reaches the subarachnoid spaces, and may extend into the spinal 
canal. For these reasons in the supratentorial hemorrhages at birth 
there is found a bulging fontanclle and a group of nervous phenomena, 
such as sleeplessness and great restlessness and convulsive seizures with 
a continuation of the condition. In infratentorial hemorrhage there is 
considerable depression, apathy, somnolence, early cyanosis, vaso- 
motor and respiratory manifestations and rigidity of the neck muscles. 
In view of the anatomical differences, respiratory and other bulbar 
disturbances will not be observed in the supratentorial cases. For 
anatomical reasons in infratentorial cases lumbar puncture may be of 
considerable benefit. In the supratentorial cases lumbar puncture 
does not avail much as the blood cannot reach the subarachnoid easily. 
Surgical therapy is almost the only issue. Early craniotomy is defi- 
nitely indicated. Favorable rc.sults can only be expected when the 
operation is performed witliin a few days of birth. After the clot has 
already produced damage to the cortical tissue no relief can be expected. 
It seems logical that in all cases indicating increased intracranial pres- 
sure at birth lumbar puncture should be resorted to at once, before a 
definite localization is made, since in the infratentorial group it is of 
definite therapeutical value and in the supratentbrial the diagnosis 
may be promptly established. 


Convalescent Whole Blood Plasma and Serum in Prophylaxis of 
Measles.— ZiNGHER {Jour. Ain. Med. Assn., 1924, 82, 1180) found that 
convalescent measles serum, plasma or whole blood, had definite value 
in the prophylaxis of measles. It can be used to produce complete 
passive immunity if injected within the first four or five days after 
exposure, and a mixed form of immunity if injected in larger dose 
after the fifth day. It can be injected in small doses after the fifth 
day of exposure to modify the character of the disease, rather than 
to pevent its development. If such an attack develops the immunity 
Will probably be permanent. The blood plasma or serum of recovered 
cases, such as that from brothers and sisters, and also of adults that 
laye had measles in childhood, can replace convalescent serum if used 
m large amounts. With the increasing number of days since exposure 
larger doses of convalescent doses have to be used when it is desired to 
produce complete immunity. The dose of serum during the first days 
of exposure is 2,6 cc; during the fiftli and sixth days 6 ce, and during 
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the seventh to eighth days 7.5 cc. - To influence the type of measles 
so that a modified type of the disease will develop, the dose is from 
2.5 to 3 cc from the fifth to the tenth day after exposure. These doses 
are calculated for children three years of age. Thej'' should be pro- 
portionately higher for older children and adults. A quick, convenient 
and simple way, which can be used with ease both in hospital and in 
private practice when prepared convalescent serum is not available, 
is to inject intramuscularly whole blood, citrated or non-citrated, in 
double the amounts recommended for the serum. Complete passive 
protection with convalescent serum or plasma has its field of useful- 
ness in protecting the very young and feeble children and those suffer- 
ing from rickets, tuberculosis, diphtheria and whooping-cough. Also 
during the cold seasons of the year, when catarrhal conditions prevail 
and there is danger of pulmonary complications, such extreme immu- 
nization is often indicated. In private practice in dealing with normal 
healthy children who have been exposed to measles, as well as in some 
institutions taking care of healthy robust children, it will be generally 
more desirable to use convalescent serum, the serum of recovered cases 
or adult serum, so as to obtain a modified and mild form of the disease. 
A fairly'- permanent immunity will thus be established, rather than a 
temporary protection for a short time. In certain institutions, found- 
ling asylums and hospitals the indications are to stamp out the out- 
break of measles, completely protecting the exposed and non-immune 
children with convalescent serum. Outbreaks of measles cause a high 
mortality among these children and cripple the institution badl 3 ^ 
The history of previous attacks of measles should carefully be inquired 
into and recorded for each child admitted to the hospital or institution. 
Such reteords will greatly simplify subsequent immunization work Avith 
convalescent serum. A supply of convalescent serum of plasma can 
be obtained and kept on hand if coordinated efforts are made betAveen 
physician and health authorities. The supply is bound to remain 
limfted. The great A^alue of recovered serum or of adult serum con- 
sists of the ability to obtain it from parents or other relattyes. Of 
102 non-immune children injected after exposure to measles for vaiy- 
ing lengths of time, 92 Avere completely immunized, 7 deA’eloped modi- 
fied measles and 2 developed typical measles. Of these 2 only 1 child 
Avas injected before the fifth day of exposure. One child AAns protected 
for tAventy-eight days, but developed measles after a second exposure. 
Of 58 additional children injected in tAvo institutions 23 developed 
mild measles and 4 developed typical measles. These 4 children Avere 
injected AAnth 3 cc of a thirty-fiA'-e-day convalescent plasma. A large 
dose of this or a smaller dose of a more recent convalescent Avould most 
probably have prevented the deA’^elopment of typical eases. Of 37 
control children AAdio Avere not injected 7 dcA'eloped typical measles 
and onlj^ 3 a mild form. 


Studies on the Acidity (Hydrogen-ion Concentration) of Infants’ 
Stools.— Tisdall and Broaa'n {Am. Jour. Bis. Child., 1924, 27, 312) 
describe in this paper a simple procedure for determining the hydi-ogen- 
ion concentration of infants’ stools. In this investigation 1300 deter- 
minations Avere made. The hydrogen-ion concentration from normal 
ncAvly born babies fed from the mothers’ breasts Avas found to be 
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singularly constant, varying from 4./ to o.l. The aciditj of stool^s 
from artificially fed infants was found to vary from pii4.6 to some- 
^yhat more alkaline than pii 8.3. An acidity as great as pii 4.6 vjs 
encountered in artificially fed infants only in severe diarrheal condi- 
tions. Infants fed on butter-soup, cows’ milk dilutions vith added 
carbohydrates, and whole soured milk with Reeled carbohydrates, 
generally had stools more alkaline than pn 7. M hole soured milk 
with added carbohydrates up to a total content of 20 per cent gen- 
erally produced strongly alkaline stools. No difierence was consistentl^y 
noted in the acidity of the stool, whether the added carbohydrate was 
in the form of corn syrup, dcxtrimaltose or cane sugar. The effect 
produced by other sugars was not detenuined. The degree of acidity 
of the stools was generally increased by the presence of parenteral 
infections. Based on this work and the work of others, the factois 
which influence the acidity of the stools have been considered. From 
the chemical standpoint the acidity apparently depends on the ratio, 
in the intestinal zone of fermentation, of the carbohydrate on the 


one hand to the protein and base on the other. The amount of car- 
bohydrate in the zone of fermentation apparently is influenced by the 
e.xtent of the zone of fermentation, by the type of carbohydrate and 
by the state of health of the intestinal cells. 


A Comparison of the Metabolism of Some Mineral Constituents of 
Cows’ Milk and of Breast Milk in the Same Infant.— Wang, Witt and 
Felcher (Am. Jovr. Dis. Child., 1924, 27, 352) found that, owing to 
failure completely to evacuate the bowels every twenty-four hours, 
accurate determinations can be secured only from the average values 
of at least a three-day period. A change from breast milk to cows’ 
milk, or vice versa, was invariably accompanied by a change in the 
quantity of calcium excreted in the feces. The actual quantity was 
always greater on a diet of cows’ milk. The difference in the calcium 
excretions of the same child ranged from 0.0726 to 0.7829 gm., with 
an average of 0.4364 gm. The difference in the calcium excretion in 
the urine brought on by a change in the diet is slight and inconsistent. 
Calcium absorption and retention run closely parallel, since the varia- 
tion in the urinary calcium output is slight and of little significance. 
The actual quantity of calcium absorbed and retained is greater for 
cows’ milk than for breast milk, but percentage utilization and reten- 
tion is greater from breast milk, except for older children. With cows’ 
milk the average utilization is 0.7094- gm. per twenty-four hours, and 
with breast milk 0.4433 gm. The percentage utilization of cows’ milk 
is 47.5 and of breast milk is 63. The figures for calcium retention 
show an average of 0.8025 gm. per twenty-four hours for coivs’ milk 
and 0.4524 gm. for breast milk, or a percentage retention in cows’ milk 
of 46.1 and for breast milk 60.9. The calcium metabolism of breast 
milk is independent of the age of the child, but that of cows’ milk shows 
a distinct increase with the age of the child both in individual cases 
and in the group of subjects. The percentage utilization and reten- 
tion of calcium of breast milk in infants from 1.4 to 5.7 months falls 
within a. range of 10 per cent. In case of cows’ milk with children 
j oot raonths there is a range of 27 per cent in utilization 

Tr ^ t retention, the higher figures occurring in the 

older children. 
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Arsenic in Human Milk after Intravenous Injections of Arsphena- 
min. — Fordtce, Rosen and Myers (Am. Jour. Syph., 1924, 8, 65) 
examined seventy-five specimens of milk taken from twelve nursing 
mothers under treatment for syphilis. It was found that after intra- 
A'^enous medication with the arsenicals breast milk shows definite 
amounts of arsenic after various intervals corresponding in some indi- 
Auduals to the amounts found in the blood of treated individuals after 
the same lapse of time. The presence of arsenic in mother’s milk is 
more constant than in either the blood or urine, and is found in appre- 
ciable amounts long after its administration. The deduction is made 
that a suckling probably receives sufficient arsenic in its daily feedings 
to be of some therapeutic value. For this reason the energetic treat- 
ment of sjTDhilitic mothers during lactation is advisable. 
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Pregnancy after Bilateral Amputation of the Breasts.— Schneider 
(Momtschr. f. Gehurtsh. u. Gyndh., 1923, 64, 295) reports the case of a 
woman, aged thirty-seven years, in her second pregnancy, who had 
been in the tropics where she had contracted a parasitic disease, in 
tlie course of which hardened areas had appeared in both breasts, 
for which they had been removed. When aged thirty-six years a 
pregnancj’^ occurred during which she complained of irregularity of 
action of the heart, acidity and at times vomiting. During the later 
portion of pregnancy there was a yellowish discharge. No evidence 
of syphilis or gonorrhea was present. The patient was brought into 
the hospital in labor. She was intensely nervous and over the anter- 
rior surface of the chest were large scars where the breasts had been 
removed. The loiee-jerks were exaggerated but other reflexes were 
normal; the urine was normal. Labor proceeded spontaneously and 
a well-developed child was born. The puerperal period proceeded 
normally and the patient was discharged in good condition. The 
case is interesting in view of the fact that it is commonly supposed 
that there is a close relation between the development and functions 
of the mammary glands and the uterus; furthermore, it is known that 
mammary glands and ovaries act in reciprocal relation. It is interest- 
ing to observe that this case proceeded normally and that the onlj’’ 
variation from a perfectly natural process, was the inevitable failure 
of breast milk in the nourishment of the child. The infant lost weight 
after birth to a considerable extent, but was finally well-nourished 
by artificial feeding. 
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Hemolytic Streptococci in Pregnancy.-ICANTER and Pilot (Surg., 
Gvnec. and Ohst., 1924, 38, 96) review the literature concerning the 
presence of streptococci in the vaginal secretions during pregnancy. 
The percentage in which these germs have been found .by various 
observers varies from 4 to 40, and in these tabulations no enort is 
made to distinguish between hemolytic streptococci and others of the 
same group. During pregnancy the hemolytic streptococci vary from 
2.5 to 50 per cent in cases examined by different investigators. Various 
explanations have been given for this discrepancy; some allege that it 
depends upon the manner 'in which the cultures were taken; others 
that the general condition of cleanliness in the body of the patient 
had much to do with the presence or absence of these germs. The 
idea that all hemolytic streptococci are virulent is. not tenable at the 
present time. Some of the most recent observers believe that it is 
impossible to differentiate between streptococci existing in the lochial 
discharge in harmless form, and those causing infection. The writer 
studied 96 patients, among whom 19 had profuse vaginal discharge 
during pregnancy, 67 a moderate discharge and 10 had none. There 
were 19 abnormal and 67 of what might be termed average discharge. 
Three cultures were obtained — one from the lateral wall of the vagina 
after separating the labia, the second from the posterior fornix and 
the third from the os uteri. In obtaining the two latter a sterile 
speculum was used; the swabs so innoculated were brought in contact 
with an infusion of agar, to which defibrinated human blood was 
added— 1 part of blood to 1 of agar. Readings were made at the end 
of twenty-four and forty-eight hours. The germs found were further 
identified by various forms of culture, and in some cases these were 
injected into rabbits. From these tests it is interesting to note that 
these bacteria appear less virulent than streptococci found in the 
tonsils and nasopharynx of patients. As to the source of these strepto- 
cocci they evidently were present in the vagina before labor or were 
introduced by the hands or instruments of those who attended the 
patient, while some of them undoubtedly came from the throats of 
attending physicians and nurses, and in some cases the focus of infec- 
tion was located in the throat, nose or sinus of the patient herself. 
These observers found the hemolytic streptococci rarely present in 
the normal vagina and believe that hemolytic streptococci infections 
arise from without the body of the patient. Droplets of secretion 
from the throat and nose of attendants and patients are usually con- 
veyed into the bodies of patients by examination and operation, and 
these droplets often contain hemolytic streptococci. Sneezing or 
coughing by operators or attendants during an obstetric operation or 
delivery may also convey germs to the patient, for it has been shown 
that a normal throat contains hemolytic streptococci in practically 
100 per cent of individuals. If a sore tliroat is present the strepto- 
coccus has added \’irulence and is more dangerous to the pregnant 
woman. It is also true that the patient’s ovm throat may furnish 
pathogenic organisms leading to hemotogenic infection of the genital 
tract. A reasonable precaution in conducting labors would be for 
attendants and nurses to wear a gauze face mask, to exclude from 
delivery rooms persons having a sore throat and to isolate all patients 
ivho develop a streptococcic sore throat. These researches call atten- 
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tion to the familiar fact that manipulation of the birth canal or exami- 
nation or operation increases the possibility of infection. 

The Transmission of Arsenic from Mother to Fetus. — The question 
as to the passage of drugs and various substances from mother to 
child has always been of considerable practical interest. Underhill 
and Amatruda {Jour. Am. Med. Assn., 1923, 81, 2009) have 
reviewed the literature of the subject, finding that there are tAvo 
antagonistic theories concerning placental transmission. One is that 
the chorionic epithelium takes a specific vital part in interchanges 
which occur in the placenta. The other theory considers the chorionic 
epithelium as a passive membrane whose action conforms to the laws 
of osmosis and diffusion. The discovery of enzymes in the placenta 
supports the Autalistic theory. Many of these enzymes have to do 
only with the living process of the cell in which thej" are found. Others 
state that placental transmission cannot be explained merely by 
mechanical laws because there is a greater concentration of the sodium 
and potassium salts in the fetal than in the maternal blood. Perhaps 
the majority of opinion is in fa^mr of the mechanical theory of placental 
osmosis and diffusion. We know that nutritious material and oxygen 
pass from mother to fetus and Avaste products from fetus to mothei’. 
Various substances haA'e been proven to pass through the placenta. 
These haA'e been dmded into those soluble in Avater and diffusible 
and those insoluble in water and not diffusible, AA'hich do not transverse 
the placenta. If the blood of the mother and fetus at the time of 
delwery is examined, the result strengthens the mechanical vieAv; there 
is the same average of uric acid, creatin in the same concentration in 
maternal and fetal blood, the urea and non-protein nitrogen are the 
same, the percentage of sugar is slightly loAver in fetal blood at the 
time of deliA^ery. On the other hand, an excess of amino-acid appears 
in favor of the fetus. It has been shoAvn that fetal and maternal 
blood are under the same osmotic pressure. Toxins, antitoxins and 
other products readily pass through the placenta in the same concen- 
tration. The mother’s blood contains more, hon-diffusible fats ' and 
colloids than does the fetal. In the syncytium, iron, fat and albumi- 
nous substances undergo radical changes before entering the fetal 
circulation. The AATiters experimented upon animals by injecting neo- 
arsphenamin intraA^enously. These experiments shoAV that, arsenic is 
stored up in the placenta and maternal liA^er as contrasted Avith fetal 
tissue. Arsenic is transmitted through the placenta in small quanti- 
ties, but evidently it is not stored in the fetal tissues AA’-hich is a fact 
of considerable clinical importance. This would indicate that the 
drug can safely be giA^en to pregnant Avonren in the treatment of syph- 
ilis in the ordinary’' doses gwen to man and non-pregnant Avomen 
without danger of injury to the fetus. It is a clinical observation that 
antenatal treatment of sjqjhilis is efficient for the fetus. This seems 
to be due to the fact that arsenic can act in greater concentration 
on the spirochetes in the placenta AA^here the drug is stored after serial 
injection, the drug has a more direct access to the spirochetes in the 
placenta, owing to the greater A'-ascularity of this organ. The AATiters 
found that arsenic is detected in small traces in the fetal tissues after 
the intraA'enous injection of neo-arsphenamin into the maternal cir- 
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culation. The amount of arsenic recovered from the fetal tissues 
does not increase in proportion to the number of injections given. 
The drug is stored in the maternal liver and placenta increasing with 
the number of doses given. 


The Prophylactic Treatment of Eclampsia by Artificial Light. 
Hockenbickler {Monatschr. f. Geburtsh. u. GyiidJc., 1923, 62, 269) nar- 
rates his results in one of the clinics in the Vienna Hospital in the treat- 
ment of 50 primaparous patients, near term, who had increased blood- 
pressure, edema, albuminuria and headache, and 10 cases of eclampsia 
during labor and 2 postpartum. The entire surface of the body was 
irradiated, and the source of light is placed about 18 inches from 
the patient. The treatment is continued twenty minutes for the first 
day, five minutes upon each of four portions of the body. The dura- 
tion is increased until pigmentation begins to appear. After this the 
treatment is given three days weekly and the lessened blood-pressure 
is taken as a favorable result. The quantity of urine is also measured 
and when this was a favorable symptom the treatment was increased 
to ten minutes. Of the 12 eclamptic patients 11 received but one 
treatment ten minutes in duration. The mammary glands and the 
vulva were covered with gauze during the treatment, and when the 
patient was blonde an erythema developed, which in 1 case was 
followed by the development of small vesicles over an area as large 
as a small plate; there was no other inconvenience or unfavorable result 
produced. The blood-pressure of the patient was taken, the patient 
was given a trial breakfast before the treatment and the quantity 
of urine carefully measured. It is thought that the treatment pro- 
duced good by lessening the spasm of the capillary vessels, and that 
these spasms are largely responsible for the increased blood-pressure. 


The Toxemia of Pregnancy.— Windeyer {Brit. Med. Jour., Janu- 
ary 19, 1924) reported the results of 158 cases of eclampsia treated in 
the Royal Hospital for Women, Sidney, Australia. The mortality 
rate was 6.96 per cent. In 104 primiparje there were 3 deaths; in 54 
multiparse, 8. The number of convulsions varied from 1 to 38. The 
infant mortality was 38 per cent. His experience indicates that when 
the patient had passed through a toxemic crisis, labor should be 
induced within a week to secure a living child. The treatment 
employed was eliminative and the compound jalap powder was freely 
used, morphin was employed in a considerable percentage of the cases, 
and veratrone when the convulsions persisted. Where there was per- 
sistent eyanosis and pressure of the right side of the heart, bleeding 
was practised. So far as obstetrical treatment was concerned, the 
tendency was to interfere as little as possible. The result of treat- 
ment has grown better, the writer believes, because the nursing of 
these patients was better done; there was less obstetrical interference, 
the convulsions were controlled by reducing blood-pressure until the 
bowels acted freely and the subcutaneous and intravenous injections 
of salines is avoided, because the kidneys did not act freely, as a rule 
until tsventy-four to forty-eight hours after delivery or after the cessa- 
tion of convulsions. 
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Abdominoscopy. — Bearing in mind the invaluable aid which has been 
rendered to the gjmecologist by the various types of endoscopes, espe- 
cially the cystoscope, it is of considerable interest to direct our atten- 
tion to the latest member of the endoscope family, the abdominoscope. 
This instrument devised by Steiner (Siirg., Gynec. and ObsL, 1924, 
38, 266) resembles the cystoscope and, as the curved end of the cysto- 
scope was found to be very useful, it was made movable. The degree 
of curvature was regulated by a special mechanism at the opposite 
end of the instrument- To introduce the instrument with ease, he 
was careful to regulate the curvature at the end so that it was in the 
axis of the endoscope. The endoscope has a canal for the introduction 
of gas similar to the canal used in a cystoscope for irrigation purposes. 
The air-cock of the endoscope is connected to a bulb similar to that 
used on a blood-pressure apparatus. A 12-inch rubber tube which 
connects the air-cock to the bulb is divided by a glass tube which con- 
tains sterile cotton for cleaning the gas. A purgative is given the 
day before the examination and f grain of morphin twenty minutes 
before puncture. The field of puncture is cleansed with benzine and 
then with alcohol and iodin. Local anesthesia with novocain is used, 
and it is a good plan to anesthetize also the adjacent peritoneum to 
prevent, sensations during examination.' A stab incision is made 
through the skin and a puncture done with the trocar inserted. Punc- 
ture should always be made with the abdominal muscles contracted. 
Usually there is a reflex contraction, but if none is present the patient 
is allowed to sit upright. The puncture must be carried out steadily 
and cautiously and to prevent deep entrance into the abdominal 
cavity, the trocar should be carefully steadied with the left hand 
while the abdominal wall is being penetrated. The trocar is removed 
and the abdominoscope is introduced along the tube which remains 
in the puncture canal. Then the tube is removed from the puncture 
canal in order that there may be an air-tight closure. The abdominal 
cavity is slowly inflated by means of the bulb, the abdominal wall 
offering very little resistance to the inflation. When the examination 
is finished the air is allowed to slowly escape, the endoscope is removed 
and with the hand placed flat on the belly, any remaining air is pressed 
out. The wound is closed with one suture, swabbed with iodin, and 
a small dressing applied. Of first importance in performing abdomino- 
scopy is the original position and the correct changes of the position of 
the patient. As the air is of light specific gravity, it stays uppermost 



in the abdominal cavity. Therefore, throngh changes in position of 
the patient, we are able to put the air in any place and thus displace 
the intestines at will. Witli the patient in a horizontal position, by 
moderate inflation there is presented a full view of all the organs in 
their normal relations under the abdominal wall. I'oi an examination 
of the upper part of the abdomen the thorax is elevated and con\ ciscl,\ , 
for an examination of the pelvis, the pelvis is elevated above the hori- 
zontal. For this purpose a safe and easily changeable table is essential. 
Steiner states that puncture in the lower part of the abdomen with the 
pelvis greatly elevated .shows a beautiful endoscopical picture; in fact, 
the uterus, tubes, ovaries and .sigmoid could have been shown very 
little better by laparotomy. If carefully performed the puncture is 
without danger, and there have been no complications observed follow- 
ing the use of this diagnostic procedure. The patients are allowed to 
get up the next day after the examination. 


'Relation of the Endometrium to Ovarian Function.— It is the belief 
of Noimis and Vogt (Svrg., Gtiitcc. aud Obsf., 1924, 38, 33) that the 
•endometrium possesses a definite cndocrinal function and that this 
function operates in conjunction with the secretory function of the 
ovary and is probably subservient to the latter. This theory is at 
present based only upon physiological and clinical proof. The fact 
that the endometrium difl'ers histologically from other endocrinal 
.'glands is no argument against the theory, since all other endocrinal 
glands differ one from the other in this respect. They believe that 
this endocrinal function of the endometrium probably fluctuates with 
the menstrual cycle, being most active during the premenstrual period. 
The chief clinical evidence on which this theory is based lies in the 
established fact that the proportion of women who suffer from nervous 
phenomena after a hysterectomy ■with conservation of one or both 
ovaries is much greater than that of those who exhibit painful or 
palpable changes in the conserved ovary. The most conclusive evi- 
dence is found in those patients wlio haA-e been treated with radium 
for the arrest of benign hemorrhages. It is difficult to conceive that 
in almost every case so treated both ovaries are rendered functionlcss. 
Furthermore, there is much experimental evidence that tends to shoAv 
that in these cases the action of radium is limited to the uterus. The 
Avriters are of the opinion that in operations upon the uterus, ovarian 
conservation is of distinct value, CA'^en if panhysterectomy is performed; 
the ovaries function better, hoAvcA'^er, and have a longer functional 
life if a portion of the endometrium can be preserved. The thickened 
and permanent premenstrual stage of the endometrium, so frequently 
present in patients suffering from uterine myomata, is the result of 
stimulation of the endometrium by the presence of the tumor, and 
acco’unts for the prolonged bleeding that is often present. 


Results of Operation for Retroversion.— In a folloAv-up study con- 
ducted by Bloomfield {Lancet, 1924, 206, 227) to determine the results 
winch are obtained by abdominal operations for uterine retroA^ersion 
ansAvers were obtained from 50 patients, of whom 27 attended at 
hospital lor examination and 23 sent Avritten replies only Ten (20 
themselves as cured, 26 (52 per cent) as relicAred, 
Avhile 14 (28 per cent) remained in statu quo. Information as to relief 
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of individual symptoms has been difficult to obtain, but it is of interest 
to note that of 25 patients complaining of menorrhagia, relief was 
obtained in 11; 21 complained of dysmenorrhea, of whom 16 were 
relieved; of the 41 who had_constant pain. before the operation 27 were 
relieved; of 18 patients who complained only of sterility 4 conceived 
following operation, while 1 of the 3 patients who complained of dys- 
pareunia was reliei'ed. Of the 10 cases who were cured complications 
were present in 8 cases at operation (80 per cent). In 26 cases who 
were only relieved complications were present in 21, or approximately 
60 per cent; while in the 14 cases who remained the same, only 71 per 
cent had complications. In the 27 cases who reported for examination 
the uterus was found anteverted in 22 cases, of whom 12 (55 per cent) 
were relie\’ed, and retro^^erted in 5 cases, of whom 3 (60 per cent) were 
relieved. As a result of this study Bloomfield states that retroversion’ 
is not a disease in itself and practically never gives rise to a' definite’ 
train of symptoms. It is usually complicated by other pathological 
findings and it is these, as a rule, which indicate operative treatment,, 
and upon which relief of' symptoms largely depends. In this series’ 
80 per cent of cured cases were complicated; while only 70 per cent of 
cases that were unrelieved had complications. Possibly a longer series- 
might show a more marked difference betweeh’ the two. In cases- 
where no complication is found on clinical examination, and sterility 
is complained of, operation is sometimes indicated, as closed tubes may 
be present and a better chance of conception seems to' be given after 
dilatation of the cervix if the uterus is replaced and retailed in the 
anteverted ■ position. In many cases an undoubted nervous’ dement 
is present, the significance of which must be carefully assessed' bdore 
operative treatment is unddtaken, and in considering the result of 
such treatment. Too few cases of pregnancy have occurred in this- 
series to enable one to make any statement as to its effect, but from a 
consideration of the results given by other authors pregnancy does not 
seem to exert any deleterious effect on orthopedic and clinical results 
of treatment beyond the fact that it makes prolapsus more common 
and may, if sjonptoms recur, transfer the case to the type of retrover- 
sion which complicates prolapse, which Bloomfield believes, should not 
be considered as retroversion, but as prolapse and treated as such. 
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The Clinical Value of Tonometric Measurements.— Bailliart (Anii. 
d’ocul., 1924, 161, 81) concludes that tonometry is an acquisition 
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of great value which it is impossible to dispense with. It is a clinical 
method and, like all such methods, it has its advantages and limita- 
tions. By its means it is possible to recognize hypertension in cases 
where the most expert finger is incapable of doing so, of measuring its 
progress and even, to a certain extent, its gravity. At the same time 
tonometric figures, except in extreme cases, have no absolute value 
in themselves; their value is, hoAvever, considerable when the measure- 
ments are regularly made with the same instrument upon the same 
patient. It is impossible at present to speak of tension constants in 
the sense of optical constants, and tonometry does not yet possess 
the objective value of ophthalmometry. Less attention should be 
paid to the figures themselves than to the relation with such as may 
be regarded as normal, or with such as have been found in previous 
examinations of the same patient. A thermometric curve may be 
graphed 'with two different thermometers; that a tonometric curve 
may be reliable, its elements must be supplied by the same tonometer. 


One Hundred Cataract Operations Performed in One Day at Shik- 
arpur, Sind, India.— Holland {Arch, Ophth., 1924, 53, 155) recounts 
the circumstances of the clinic and the operations performed by Fisher, 
of Chicago, upon 113 eyes, January 22, 1923, 13 of which were iridect- 
omies for glaucoma or optical purposes and 100 for cataract, between 
10 A.M. and 5.30 p.m., with one hour for lunch, giving six and one-half 
hours operating, or three hundred and ninety minutes, so that he did 
one operation every three and a half minutes. The clinic can be best 
described as an eye camp, lasting for six weeks each year (January 
1 to February 15), during which some 8000 cases were dealt with. 
The wards are just like a large rambling eastern caravanserai, which 
accommodates about 1000 people. At the busiest time there are 
betNveen 600 and 800 in-patients and only two English sisters and 
three ward orderlies as dressers, so that efficient supervision is out of 
the question, and yet, in spite of the many disadvantages, the end- 


results are very satisfactory; that year 1322 cataracts were operated 
upon. One great difficulty is the impossibility of arriving at a true 
history; the patients and their relatives will often wilfully mislead 
from fear that if they give a true history operation would be refused; 
many hopelessly blind patients often declare they have light percep- 
tion, and often make fairly accurate guesses at counting fingers. Others 
again have an idea that if they admit light perception they will be 
rejected because the cataract is not ripe. For this reason several 
cases each year, surgically perfect, have no vision, and ophthalmo- 
scopical examination reveals various fundus changes, such as retinitis 
pigmentosa, optic atrophy and so on. Another foe is trachoma, which 
with all its sequelee and complications is the rule, and it is exceptional 
to find an eye free from all traces of this disease. Glaucoma is also 
extremely prevalent and a large number of the cataract cases have 
plus tension. This year out of a total of 7800 new out-patients there 
were 702 cases of glaucoma. The routine method of operating senile 
cataract IS Smiths mtracapsular, and the treatment is to dress the 
eyes of those not complaining, first on the fifth day and on the seventh 
It there are no complications, to put on a shade, and the greater num- 
+ 1 ^^ seventh, eighth and ninth day after operation Of 

the 100 cataract operations by Fisher the following immediate cbm- 
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plications occurred: Spoon deliveries,' 6; burst capsules, 9; vitreous 
loss, 12; lens in vitreous, 1 (eye bandaged, lens easily removed from 
anterior chamber third dajO; expulsion of lens following the incision, 
4. After-complications: Prolapse of iris, 3; slight incarceration of 
the iris in 5. Choroidal hemorrhage occurred in 2 cases; sepsis, 2 
cases; hazy cornea, 2 cases; hyalitis, 2 cases; gaping wound, 1 case. 
Results: Good surgical results in 92 cases; otherwise in 8, of which 2 
were due to choroidal hemorrhage, 2 to sepsis, 1 glaucomatous eye 
which should not have been operated upon and 3 in which there was 
no vision, probably due to retinal and choroidal changes. If 4 or 5 
of the plus tension eyes operated upon had been excluded Dr. Fisher 
would have had 96 to 98 per cent of surgical successes. Postoperative 
inflammation is rare and needlings are not required except in a few 
of the cases of burst capsule. 


Papillary Stasis and Decompressive Craniectomy,— Velper {Rev. 
d’oto-ocuL, 1923, 1, 25) urges that in papillaiy stasis of intracranial 
origin, lumbar puncture should alwaj'^s precede any other operative 
procedure; it should be performed with precaution and repeated with 
prudence; it should likewise be accompanied by a course of mercury. 
If, after the expiration of eight or ten days at most, the results are 
uncertain, trephining should be resorted to without delay; the opera- 
tion should be done under local anesthesia with the patient seated; 
the operation should be completed rapidly without exploratory maneu- 
vering. Where precise localization of the lesion is impossible the sec- 
tion should be made in the subtemporal or temporo-parietal region; 
the dura mater is not to be incised except in cases where the' tumor 
presents at once. The opening in the bone should be from 6 to 8 
cm. in diameter. The visual disturbances begin to improve on the 
second or third day; the visual acuity increases and may become 
normal in from fifteen to twenty days. As a general rule, the improve- 
ment in the visual acuity is maintained; the ophthalmoscopical appear- 
ances change more sloAvly; in some cases several weeks or months are 
required for the papilla to resume its normal aspeet. Slight improve- 
ment is always possible, even after complete loss of vision. Following 
trephining lumbar puncture may be repeated without risk. Definite 
cure can be obtained when the case is one of serous meningitis or 
ependymitis, but if tumor be present its evolution is almost never, 
arrested. 


Spontaneous Cure of Acute Eetrobulbar Neuritis.— Chaillous {La 
din. oplitJi., 1924, 28, 112) recalls the opinion of some writers that acute 
retrobulbar neuritis is frequently due to unrecognized sphenoidal sinur. 
sitis; they thence conclude, that these sinuses should be freely opened 
in cases of optic nenritis of unknown origin. The writer observes 
that .it has been demonstrated that many cases of retrobulbar neuritis 
spontaneously tend to complete or almost complete recovery. He 
recalls four observations which confirm, in this matter, the conclusions 
of Lenoir and Weill. Hence opening the sphenoidal sinus should not 
be the rule in retrobulbar neuritis; such intervention should be reserved 
for cases in which rhinoscopical and radiographical examinations show 
a lesion of the sinus, or at least to cases of imknown origin in’ which 
there is no amelioration at the expiration of some Aveek?, 
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The Visual Fields in Empyema of the Nasal Accessory Sinuses in 
Nasal Anomalies and in Ozena.— Beck and Pillat {Klin. Monotshl.f. 
Avgcnh., 1923, 7, 78) report examination of tlie oeular conditions in 
patients with the above anomalies— a matter bearing directly upon the 
question of operation in cases of retrobulbar neuritis of uncertain etiol- 
ogy. Of 91 patients with empyema, referred to different ophthalmol- 
ogists for examination, 6 only showed departure from the normal, all of 
wlu’ch, however, were within physiological limits, presenting no signs 
of retrobulbar neuritis. The authors next extended their researches to 
nasal anomalies, it having been supposed that certain varieties were 
a disposition to retrobulbar neuritis. The material examined included 
47 patients with normal nasal conditions, 53 with empyema of a single 
aecessory sinus, 64 with nasal anomalies and 25 with ozena. Of the 
first group 4 showed contraetions or indieations of scotoma; these 
would have been regarded as pathological in the presence of disease of 
the accessory sinuses. Of the seeond group, the empyemata, 6 showed 
departures from the normal, i. c., contractions of the field in 3, enlarge- 
ment of the blind spot in 3 ; central scotoma was found in none of the 
cases. The third group, anatomical anomalies of the nose, presented 
5 abnormal findings, of which 1, a tabetic with retrobulbar neuritis, 
is to be excluded; the remainder showed enlargement of the blind 
spot, central scotomata and slight contraction of the field. Of the 
'cases with ozena 2 only presented departures from the normal, 1 
(positive Wassermann) left-sided contraction for red, the second slight 
enlargement of the blind spot for blue alone. The authors conclude 
from their researches that neither in empyemata nor in ozena, nor in 
gross anomalies of the nose are ocular changes found which can be 
referred with certainty to a retrobulbar neuritis. The question, 
therefore, arises whether in apparently normal conditions of the sinuses, 
when retrobulbar neuritis is present which has proved refractory to other 
therapeutic measures, it is justifiable to practice opening of the sinuses, 
especially where conditions in the nose are normal. This question 
must be answered positively, in as much as the danger of such interfer- 
ence is slight. 
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and Schulte-Tigges Methods of 
Staming Bacilli.— Having been impressed with the fact that many 
patients who exhibited signs of pulmonary tuberculosis gave a nega^ 
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tive test for tubercle bacilli, Sghoub {Jour, Bacieriol., 1923, 8, 121) 
applied several different methods of staining in the hope of finding 
a more efficient procedure than the Ziehl-Neelson technic. After 
numerous endeavors it was found that the Schulte-Tigges method 
gave a higher percentage of positives. This method consists in flood- 
ing the heat-fixed slide with carbolfuchsin (10 cc of saturated solution 
of basic fuchsin in 95 per cent of alcohol and 90 cc of 5 per cent, carbolic 
acid); heating the slide to steaming for one minute; washing off the 
excess stain with tap water and decolorizing with 10 per cent aqueous 
solution of sodium sulphite; washing thoroughly with tap water and 
counterstaining with a saturated solution of picric acid; washing with 
tap water, drying and examining. The tubercle bacilli are red and 
the background is pinkish-yellow. Parallel observations were con- 
ducted on 800 sputums, 244 of which were positive with the new stain 
and 183 with Ziehl-Neelson. No sputum was ever found positive 
with the Ziehl-Neelson method and negative with the new method, 
while the reverse was true in 33 per cent of the tests. In addition, by 
actual count of the bacilli in the various preparations, the new method 
revealed five times as many organisms as the Ziehl-Neelson. The 
author does not believe that his results corroborate the opinion of 
some — that all tubercle bacilli are acid-fast. He further attributes 
the success of the new stain partly to the counterstain (picric acid), 
but more especially to the decolorizer (sodium sulphite), which also- 
clarifies the slide, consequently exposing more organisms. He con- 
cludes that the Schulte-Tigges method is easier than the Ziehl-Neelson, 
that it gives about 33 per cent more positives, that it exposes more 
than five times more organisms and that it abolishes the use of alcohol 
as a decolorizer. 


The Vaccine Treatment of Asthma.— Rackemann and Graham 
{Jour. Immunol., 1923, 8, 295) reported 131 cases which received auto- 
genous and stock vaccines for such conditions as chronic pulmonary 
emphysema, chronic cough, and asthma without emphysema. The 
autogenous vaccine consisted of twenty-four-hour dextrose broth cul- 
tures of organisms which were fished from the second blood-agar plate 
which has been inoculated with bacteria recovered from the original 
blood-agar plate on which the sputum had been spread. These organ- 
isms were washed tliree times in salt solution containing 0.5 per cent 
carbolic acid and killed by heating at 56° C. for one hour. Each cubic 
centimeter contained about 2,000,000,000 organisms but there was no 
attempt at accurate standardization. The autogenous vaccines were 
injected intradermally emplojdng equal doses of the various bacteria 
and the one producing the greatest degree of local redness and swelling 
was selected for treatment. The initial dose was about 0.25 cc and 
was administered at intervals of five to seven days depending on the 
local reaction and was continued until a dose of 2,000,000,000 organ- 
isms was reached or until clinical improvement had been established. 
Treatment was abandoned if six good-sized doses failed to produce 
improvement or local reactions. Successful results occured in those 
cases in which inoculations gave considerable local reaction. Four 
cases, however, showed improvement without local signs. The impor- 
tance of local reaction plus the fact that the results with stock 
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vaccines were as good or better than those with autogenous vaccines 
led the authors to believe that the action of oil vaccines m asthma 
was non-specific. Of the entire series of 131 patients, 9 oi 7 pei cent 
were curedj 31, or 22 per cent were definitely benefited, 13, oi 10 pei 
cent were helped somewhatj 24, or 18.5 per cent were relieved tempo- 
rarily and 54 or 41 per cent did not respond in any way. 

Efiect o! Spices on Growth of Clostridium Botulinum.— Following 
a previous study on the effect of spices on the growth of various aerobic 
bacteria, Bachmann (Jot/r. Infect. His., 1923, 33, 236) investigated 
the action of such spices as cloves, cinnamon, allspice, ginger, nutmeg, 
cayenne pepper, white mustard and black mustard on 6 strains of Clos- 
tridium botulinum, derived from different sources, which were known 
to be capable of growing in mince meat. No inhibition of growth \vas 
found in 1 and 2 per cent of spice, but there was some retardation with 
allspice and eloves when 2.5 per cent was used. The bacteria formed 
toxin in the presence of this amount of spice. The author concluded 
that ‘'spices as used in flavoring foods do not help to make the food 
safe if there is contamination with Clostridium botulinum” and admon- 
ishes that “for safety such foods as mince meat should be unquestionably 
sterilized or else heated to the boiling point before they are tasted.” 


Chemotherapy of Experimental Typhoid Carrier Condition.— 
Although numerous attempts both clinical and experimental have been 
made to sterilize the focus of infection in the typhoid carrier, the 
results have not been satisfaetory. Having previously shown {Jour. 
Infect. Dis., 1921, 29, 495) that a dyestuff of the triphenylmethane 
series, new fast green 3 B, had a certain value for elearing up rabbits 
experimentally infected with Baeillus typhosus, but also that embolic 
deaths occasionally occurred, Beckavith {Jour. Infect. Dis., 1923, 33, 
457) continued his attempts to sterilize gall-bladders of experimental 
rabbits by various other chemicals. Accordingly, arsphenamin, neoars- 
phenamin, iodin and many acid dyestuffs were injected intraA^enously 
following the inoculation of typhoid bacilli into the gall-bladder. The 
dyestuffs were utilized in 0.5 per cent distilled water solutions. It was 
found that none of these were effective in eradicating the experimentally 
produced carrier state, although certain temporary changes in the 
growth habit of Bacillus t 5 fphosus were encountered as a result of 
intravenous injection of particular dyestuffs. 


The Effect of Peptone on the Peripheral Circulation.— In studying 
what factors other than the influence of the large mass of smooth mus- 
cle in the hepatic veins of the dog has on the fall in arterial pressure in 
anaphylactic and peptone shock, Simonbs and Ranson {Jour. Exper. 
Med., 1923, 38, 275) injected peptone solution into the iliac circula- 
tion of 7 dogs and horse serum into 1 sensitized dog. The peptone 
A\ as inoculated into the left iliac artery by ■ introducing it into the 
severed right iliac artery, so that the conditions of ex-perimentation 
permitted of a normal bipod supply in a normal manner. The effeet 
was noted by recording the changes in leg volume by means of a plethys- 
mograph and the carotid blood-pressure Avas taken Avith a mereutv 
manometer, both instruments writing on the same kymograph. It 
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was found that injection of the peptone solution directly into the 
artery of the leg of a dog was followed by an abrupt increase in leg 
volume, which was of short duration and was followed quickly, usually 
in less than one-half minute, by a decrease in the Amlume of the limb 
below that previous to the injection. The phases of the leg volume 
curve bore a fairly definite relation to the changes in arterial pressure. 
The authors believe that their results indicate “That the long-contin- 
ued low arterial pressure in peptone shock, and probably'’ in anaphylac- 
tic shock, may be hastened but is not maintained b^'^ peripheral dilata- 
tion, and suggest that there is an impounding of the blood in some 
other part of the body.” 


lodin Metabolism on Normal Diet in Relation to Prevention of 
Goiter.— McClendon and Hathaway {Proc. Soc. Exper.BioI. and Med., 
1923, 21, 129) call attention, to the fact that “It would require two 
thousand years to drink enough Lake Superior water to accumulate 
20 mg. of iodin, and since the normal adult thyroid contains about this 
quantity and at least 50 per cent of persons drinking this or similar 
water escape goiter, there must be iodin in foods.” They found that 
a man living in a moderately goitrous region (Minneapolis), consumed 
0.057 mg. of iodin in three days on a normal diet, and e.vcreted 0.021 
mg. of iodin during the same period, having retained 0.036 mg. of 
iodin in three days. At this rate it would require about five years 
to accumulate 20 mg. of iodin. From tables they give, the authors 
show that persons eating much roughage (wheat, peeled and cored 
apples, oats, spinach and string beans) and drinking considerable 
quantities of milk of herbivorous animals would be immune to goiter. 


The Acid-base Balance in Pneumonia.— While studying the respi- 
ratory and metabolic disturbances occurring in pneumonia, Hastings, 
Neill, Morgan and Binger (Proc. Soc. Exper. Biol, and Med., 1923, 
21, 66) determined the acid-base balance and the arterial oxygen 
unsaturation of pneumonia patients. Thirty observations made on 
16 patients, indicated that almost all of the points, as plotted oh the 
Van Slyke acid-base diagram, so modified as to include iso-C02 tension 
lines, were well within the normal acid-base area. In no instance was 
an uncompensated acidosis encountered, nor were there any cases of 
sufficient severity to indicate bicarbonate therapy. In 8 instances, in 
which repeated observations of the acid-base condition of the same 
patients were made, it was found that during the febrile period the 
CO 2 tension tended to be lower and the pH liigher than after the tem- 
peratm’e had returned to normal. The authors state that these results 
“Indicate that dm-ing the febrile period there is overstimulation- of 
the respiratory mechanism which leads to a lower CO 2 tension and a 
slightly higher pH, but that this disturbance does not usually remove 
the patient from a normal acid-base condition.” No direct relation 
between the degree of oxygen unsaturation and the low CO 2 tension 
of the febrile period was found. 
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Chronic Carbon Monoxide Poisoning.— Egdahl {Jour. Am. Med. 
Assn., 1923, 81, 281) states that chronic carbon monoxide poisoning, 
although recognized for a long time, has not been given the attention 
it deserves by the medical profession. As the chances for exposure to 
carbon monoxide are so ^eat, it would be well for the physician to 
keep in mind the possibility of chronic poisoning when a patient pre- 
sents himself with ill-defined symptoms which cannot be explained 
otherwise. Repeated exposures to carbon monoxide, but not in suffi- 
cient degree to cause acute poisoning, will cause symptoms similar to 
the results of fatigue, and can be explained by lowered amount of 
oxygen in the blood. Just as a state of continued fatigue, so will a 
state of chronic carbon monoxide poisoning lower the resistance to 
various infections, or favor renewed activity of an old process. When 
there is a possibility of exposure to carbon monoxide, it would be well 
to make a blood test. By the use of various simple laboratory tests, 
it is possible to diagnose an early, or a presymptomatic stage of chronic 
poisoning and ward off the possibility of serious results. Preventive 
medicine has here a new field. Carbon monoxide poisoning is no longer 
confined to certain industries: the chances for poisoning are universal. 

. ' ' { 

Efiect o£ Acidification on Toxicity of B. Botulinus Toxin.— Geiger 
and‘GouwENS (Pub. Health Reports, 1923, 38, 2249) discuss previous 
work showing that acidification increases the toxicity; they describe their 
own experiments and present the following summary and conclusions: 
(1) Toxins of four strains of Bacillus botulinus were not increased in 
potency at any hydrogen-ion concentration, regardless of the length 
of time of exposure. The acid mixtures employed in this study were 
hydrochloric acid-sodium citrate and acetic acid-sodium acetate mix- 
tures; (2) the injection of 1 cc of a buffered acetic acid of pH 4.0 
causes the death of mice; this occurs whether Bacillus botulinus toxin 
is present or absent; with greater concentration of the hydrogen ions, 
death is more rapid, and less than 1 cc is sufficient to cause death in 
twenty four hours; (3) hydrochloric acid-sodium citrate, hydrochloric 
acid-potassium acid phthalate, and lactic acid-calcium lactate mixtures 
beriveen the limits pH 4.0 and 2.3 do not kill white mice when injected 
mtraperitoneally in 1 cc amounts. The acetic acid therefore appears 
to have a selective action upon white mice. This is not due to the 
acetate ions or undissociated sodium acetate molecules alone. 
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Child Mortality with Reference to the Higher Education of Parents. 
—Lennox (Am. Jour. Hyg., 1924, 4, 52) has tabulated statistics from 
a group of 939 families, reporting 2475 pregnancies, with reference to 
the medical and general education of parents. He states that families 
in whieh the father is a doctor do not have lower mortality rates among 
children than the other professional or business groups. The small 
group of doctors engaged in a specialty .show 'unusually high rates. 
Miscarriage rates for doctors’ wives are high, probably beeause reports 
from other occupational groups are falsely low. College attendance 
of a parent or extended years of schooling is accompanied by slightly 
higher mortality rates of children. In case both parents liaA^e attended 
college or had extended schooling, there is a slightly lowered mortality 
rate. A disproportionate number of children whose parents have had 
less than a grammar school education have died of infectious diseases. 
The more highly educated parents report a larger proportion of living 
children who are in robust health. The above conclusions apply to a 
comparatively small group of persons. The question raised is of 
sufficient importance to warrant securing further e^ddence from much 
larger groups in various sections of the country. 


Studies in Cancer.— Buehows (Proe. Soc. Expcr. Biol, and Med., 
1923, 21, 82) reports the results of his investigations on: The effect 
of circulation on the functional activity, migration, and growth of 
tissue cells; the significance of the effect of circulation on the growth 
of cells; cellular growth and degeneration in the organism; factors 
regulating the production of cancer in the organism. He states, in 
conclusion, that cancer may lie the normal outcome of any substance 
or condition capable of building a densely cellular tissue in the organ- 
ism associated with an orderly decrease in the blood supply. It is not 
the result of any primary changes in the cell but to a specific rearrange- 
ment of cells, intracellular substances and bloodvessels in the organism. 


Studies on Typhus Virus in the Louse.— Breinl (Jour. Infect. Dis., 
1924, 34, 1) found it possible to pass the typhus virus from louse to 
louse repeatedly with Weighs method of injection. The course of the 
disease after injection of emulsified louse intestines differs from that 
after injection with virulent guinea-pig brain in those points: (a) In 
the guinea-pig the period of latency is generally much shorter; often 
the fever is abridged or interrupted by periods of normal temperature, 
and the height of the fever curve is less than after infection with guinea- 
pig virus; some animals die of the infection. (6) The agglutinin for 
the strain used appears much sooner in the rabbit after injection of 
louse virus; as a rule, the half of the maximal titer is reached on the 
seventh day. Production of agglutinin and active immunity can also 
be obtained in the rabbit by injecting emulsified louse intestines, to 
which phenol has been added. Guinea-pigs can be immunized also 
by repeated treatment with dead louse virus. The peculiarities of the 
infection following the injection of the louse virus are explained by 
the coexistence of dead and living virus. The typhus virus multiplies 
considerably within the louse, but does not become more virulent. 
Ten days after infection the intestines of a louse contain 100 doses 
of living virus. The body of the louse contains only small quantities 
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nf virus after the intestines have been removed. Frorii this fact we 

can draw conclusions as to the way of ^ 

ferl oh a patient one day after the fever had disappear ed p 
Weotlous'^SiS^ days laL- « is PossMe to infect l.ce w.th an emnl. 
sion of virulent guinea-pig brain. 

The Cultivation of the Microorganisms of Eocky ^totain Spotted 
Fever (Dermacentroxenus Eickettsi) and of Typhus (Eickettsia Pro- 
waseki) in Tissue Plasma Cultures.-WoLBAca _ and 
(Jour Med Res., 1923, 44, 231) state that the virus of Rocky Moun- 
tain spotted fever and the virus of typhus survive in 
cultures for a length of time corresponding to the survival of the 
endothelial cells multiplying in the cu tures. The survival of the 
virus may be extended by “subcultures,” a procedure which involves 
the washing of the tissue in Ringer’s solution, and the addition of fresh 
plasma in order to permit the continuation of giwth of the tissue 
cells. In both instances the microorgamsms associated with the two 
diseases appeared in endothelial cells in the tissue cultures, in suci 
numbers as to admit of no other explanation than that of multiplica- 
tion. In the case of Rocky Mountain spotted fever a filamentous form 
appeared in the cultures in addition to forms previously described in 
arachnoid and mammalian tissues. In the case of typhus, coccoid, 
bacillary and filamentous forms appeared in exact duplication of the 
morphology of Rickettsia prowazeki, as described in lice infected with 
typhus. 


Methods of Administering lodin for Prophylaxis of Endemic Goiter. 
— Oleson {U. S. Pub. Health Repts., 1924, 39, 45) reviews briefly the 
iodin prophylaxis in goiter. Reference is made to administration by 
inhalation and external application, but it is pointed out that, internal 
administration is the most satisfactory means. Various forms of oral 
administration are referred to and the favorable results from chocolate 
tablets containing sodium iodide are especially noted. Iodized table 
salt is also referred to as well as iodized drinking water, but both are 
regarded as in the experimental stage. The possible disadvantages of 
rather indiscriminate iodin medication are mentioned. The author 
believes tliat in goitrous areas both boys and girls should receive the 
prophylactic and that the administration should be begin as early 
as eight years of age. 
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